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SECTION  I. 

INTRODUCTION. 

JAPANNING,  as  it  is  generally  understood  in  Great 
Britain,  is  the  art  of  covering  paper,  wood,  or  metal 
with  a  more  or  less  thick  coating  of  brilliant  varnish, 
and  hardening  the  same  by  baking  it  in  an  oven  at  a 
suitable  heat.  It  originated  in  Japan — hence  its  name 
— -where  the  natives  use  a  natural  varnish  or  lacquer 
which  flows  from  a  certain  kind  of  tree,  and  which  on 
its  issuing  from  the  plant  is  of  a  creamy  tint,  but  becomes 
black  on  exposure  to  the  air.  It  is  mainly  with  the 
application  of  "japan"  to  metallic  surfaces  that  we 
are  concerned  in  these  pages.  Japanning  may  be  said 
to  occupy  a  position  midway  between  painting  and 
porcelain  enamelling,  and  a  japanned  surface  differs 
from  an  ordinary  painted  surface  in  being  far  more 
brilliant,  smoother,  harder,  and  more  durable,  and  also 
in  retaining  its  gloss  permanently,  in  not  being  easily 
injured  by  hot  water  or  by  being  placed  near  a  fire ; 
while  real  good  japanning  is  characterised  by  great 
lustre  and  adhesiveness  to  the  metal  to  which  it  has 
been  applied,  and  its  non-liability  to  chipping — a  fault 
which,  as  a  rule,  stamps  the  common  article. 
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If  the  English  process  of  japanning  be  more  simple 
and  produces  a  less  durable,  a  less  costly  coating  than 
the  Japanese  method,  yet  its  practice  is  not  so  injuri- 
ous to  the  health.  Indeed,  it  is  a  moot  point  in  how 
far  the  Japanese  themselves  now  utilize  their  classical 
process,  as  the  coat  of  natural  japan  on  all  the  articles 
exhibited  at  the  recent  Vienna  exhibition  as  being 
coated  with  the  natural  lacquer,  when  recovered 
after  six  months'  immersion  in  sea  water  through  the 
sinking  of  the  ship,  was  destroyed,  although  it  stood 
perfectly  well  on  the  articles  of  some  age.  In  the 
English  method,  where  necessary,  a  priming  or  under- 
coat is  employed.  It  is  customary  to  fill  up  any  un- 
even surface,  any  minute  holes  or  pores,  and  to 
render  the  surface  to  be  japanned  uniformly  smooth. 
But  such  an  undercoat  or  priming  is  not  always  ap- 
plied, the  coloured  varnish  or  a  proper  japan  ground 
being  applied  directly  on  the  surface  to  be  japanned. 
Formerly  this  surface  usually,  if  not  always,  received  a 
priming  coat,  and  it  does  so  still  where  the  surface  is 
coarse,  uneven,  rough,  and  porous.  But  where  the 
surface  is  impervious  and  smooth,  as  in  the  case  of 
metallic  surfaces,  a  priming  coat  is  not  applied.  It  is 
also  unnecessary  to  apply  such  a  coat  in  the  case  of 
smooth,  compact,  grained  wood.  The  reason  for 
using  this  coating  is  that  it  effects  a  considerable  sav- 
ing in  the  quantity  of  varnish  used,  and  because  the 
matter  of  which  the  priming  is  composed  renders  the 
surface  of  the  body  to  be  varnished  uniform,  and  fills 
up  all  pores,  cracks,  and  other  inequalities,  and  by  its 
use  it  is  easy  after  rubbing  and  water  polishing  to 
produce  an  even  surface  on  which  to  apply  the  varnish. 
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Th  5  previous  application  of  this  undercoat  was  thus 
such  an  advantage  in  the  case  of  coarse,  uneven  sur- 
faces that  it  formed  a  first  and  sort  of  obligatory 
initial  stage  in  the  process  of  japanning.  This  initial 
coating  is  still  applied  in  many  instances.  But  it  has 
its  drawbacks,  and  these  drawbacks  are  incidental  to 
the  nature  of  the  priming  coat  which  consists  of  size 
and  whiting.  The  coats  or  layers  of  japan  proper, 
that  is  of  varnish  and  pigment  applied  over  such  a 
priming  coat,  will  be  continually  liable  to  crack  or  peel 
off  with  any  violent  shock,  and  will  not  last  nearly  so 
long  as  articles  japanned  with  the  same  materials  and 
altogether  in  the  same  way  but  without  the  undercoat. 
This  defect  may  be  readily  perceived  by  comparing 
goods  that  have  been  in  use  for  some  time  in  the 
japanning  of  which  an  undercoat  has  been  applied  with 
similar  goods  in  which  no  such  previous  coat  has  been 
given.  Provided  a  good  japan  varnish  and  appropri- 
ate pigments  have  been  used  and  the  japanning  well 
executed,  the  coats  of  japan  applied  without  a  priming 
never  peel  or  crack  or  are  in  any  way  damaged  except 
by  violence  or  shock,  or  that  caused  by  continual  or- 
dinary wear  and  tear  caused  by  such  constant  rubbing 
as  will  wear  away  the  surface  of  the  japan.  But 
japan  coats  applied  with  a  priming  coat  crack  and  fly 
off  in  flakes  at  the  slightest  concussion,  at  any  knock 
or  fall,  more  especially  at  the  edges.  Those  Birming- 
ham manufacturers  who  were  the  first  to  practise 
japanning  only  on  metals  on  which  there  was  no  need 
for  a  priming  coat  did  not  of  course  adopt  such  a  prac- 
tice. Moreover,  they  found  it  equally  unnecessary  in 
the  case  of  papier-mache  and  some  other  goods.  Hence 
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Birmingham  japanned  goods  wear  better  than  those 
goods  which  receive  a  priming  previous  to  japanning. 

PRIMING    OR   PREPARING  THE   SURFACE    TO    BE 
JAPANNED. 

The  usual  priming,  where  one  is  applied,  consists  of 
Paris  white  (levigated  whiting)  made  into  a  thin  paste 
with  size.  The  size  should  be  of  a  consistency  between 
the  common  double  size  and  glue,  and  mixed  with  as 
much  Paris  white  as  will  give  it  a  good  body  so  that 
it  will  hide  the  surface  on  which  it  is  applied.  But  in 
particular  work  glovers'  or  parchment  size  instead  of 
common  size  is  used,  and  this  is  still  further  improved 
by  the  addition  of  one-third  of  isinglass,  and  if  the  coat 
be  not  applied  too  thickly  it  will  be  much  less  liable  to 
peel  or  crack.  The  surface  should  be  previously  pre- 
pared for  this  prirningby  being  well  cleaned  and  by  being 
brushed  over  with  hot  size  dilute  1  with  two-thirds  of 
water,  that  is  provided  the  size  be  of  the  usual  strength. 
The  priming  is  then  evenly  and  uniformly  applied  with  a 
brush  and  left  to  dry.  On  a  fairly  even  surface  two 
coats  of  priming  properly  applied  should  suffice.  But 
it'  it  will  not  take  a  proper  water  polish,  owing  to  the 
uneven  surface  not  being  effectually  filled  up,  one  or 
more  additional  coats  must  be  applied.  Previous  to 
the  last  coat  being  applied,  the  surface  should  be 
smoothed  by  fine  glass  paper.  When  the  last  coat  of 
priming  is  dry  the  water  polish  is  applied.  This  is 
done  by  passing  a  fine  wet  rag  or  moistened  sponge 
over  the  surface  until  the  whole  appears  uniformly 
smooth  ami  even.  The  priming  is  now  complete  and 
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the  surface  ready   to  take  the  japan  ground  or  the 
coloured  varnish. 

THE  FIRST  STAGE  IN  THE  JAPANNING  OF  WOOD  on 
OF  LEATHER  WITHOUT  A  PRIMING. 

[The  leather  is  first  securely  stretched  on  a  frame  or 
board.]  In  this  case,  that  is  when  no  priming  coat 
is  previously  applied,  the  best  way  to  prepare  the  sur- 
face is  to  apply  three  coats  of  coarse  varnish  (1  Ib. 
seed-lac,  1  Ib.  rosin  to  1  gallon  methylated  spirit,  dis- 
solve and  filter).  This  varnish,  like  all  others  formed 
from  methylated  spirits,  must  be  applied  in  a  warm 
place  and  all  dampness  should  be  avoided,  for  either 
cold  or  moisture  chills  it  and  thus  prevents  it  taking 
proper  hold  of  the  surface  on  which  it  is  applied. 
When  the  work  is  prepared  thus,  or  by  the  priming 
made  of  size  and  whiting  already  described,  the  japan 
proper  is  itself  applied. 


SECTION  II. 

JAPAN  GROUNDS. 

THE  japan  ground  properly  so  called  consists  of  the 
varnish  and  pigment  where  the  whole  surface  is  to  be 
of  one  simple  colour,  or  of  the  varnish,  with  or  without 
pigment,  on  which  some  painting  or  other  form  of  de- 
coration is  afterwards  to  be  applied.  It  is  best  to  form 
this  ground  with  the  desired  pigment  incorporated 
with  shellac  varnish,  except  in  the  case  of  a  white 
japan  ground  which  requires  special  treatment,  or  when 
great  brilliancy  is  a  desideratum  and  other  methods 
must  be  adopted.  The  shellac  varnish  for  the  japan 
ground  is  best  prepared  as  follows  :  shellac  1J  lb., 
methylated  spirits  1  gallon.  Dissolve  in  a  well-corked 
vessel  in  a  warm  place  and  with  frequent  shaking. 
After  two  or  three  days  the  shellac  will  be  dissolved. 
It  is  then  recommended  to  filter  the  solution  through  a 
flannel  bag,  and  when  all  that  will  come  through  freely 
has  done  so  the  varnish  should  be  run  into  a  proper 
sized  vessel  and  kept  carefully  corked  for  use.  The 
bag  may  then  be  squeezed  with  the  hand  till  the  re- 
mainder of  the  fluid  varnish  is  forced  through  it,  and 
this  if  fairly  clear  may  be  used  for  rough  purposes  or 
added  to  the  next  batch.  Pigments  of  any  nature 
whatever  may  be  used  with  the  shellac  varnish  to  give 
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the  desired  tint  to  the  ground,  and  where  necessary 
they  may  be  mixed  together  to  form  any  compound 
coLur,  such  as  blue  and  yellow  to  form  green.  The 
pigments  used  for  japan  grounds  should  all  be  pre- 
viously ground  very  smooth  in  spirits  of  turpentine, 
so  smooth  that  the  paste  does  not  grate  between  the 
two  thumb  nails,  and  then  only  are  they  mixed  with 
the  varnish.  This  mixture  of  pigment  and  varnish 
vehicle  should  then  be  spread  over  the  surface  to  be 
japanned  very  carefully  and  very  evenly  with  a  camel- 
hair  brush.  As  metals  do  not  require  a  priming  coat 
of  size  and  whiting,  the  japan  ground  may  be  applied 
to  metallic  surfaces  forthwith  without  any  preliminary 
treatment  except  thorough  cleansing,  except  in  the 
cases  specially  referred  to  further  on.  On  metallic  sur- 
faces three  to  four  coats  are  applied,  and  in  the  interval 
between  each  coat  the  articles  must  be  stoved  in  an 
oven  heated  to  from  250°  to  300°  F. 

WHITE  JAPAN  GROUNDS. 

The  formation  of  a  perfectly  white  japan  ground 
and  of  the  first  degree  of  hardness  has  always  been 
difficult  to  attain  in  the  art  of  japanning,  as  there  are 
few  or  no  substances  that  can  be  so  dissolved  as  to 
form  a  very  hard  varnish  coat  without  being  so 
darkened  in  the  process  as  to  quite  degrade  or  spoil 
the  whiteness  of  the  colour.  The  following  process, 
however,  is  said  to  give  a  composition  which  yields  a 
very  near  approach  to  a  perfect  white  ground:  Take 
flake  white  or  white  lead  washed  and  ground  up  with 
the  sixth  of  its  weight  of  starch  and  then  dried,  temper 
it  properly  for  spreading  with  mastic  varnish  made 
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thus  :  Take  5  oz.  of  mastic  in  powder  and  put  it  into 
a  proper  vessel  with  1  Ib.  of  spirits  of  turpentine; 
let  them  boil  at  a  gentle  heat  till  the  mastic  be  dis- 
solved, and,  if  there  appear  to  be  any  turbidity,  strain 
off  the  solution  through  flannel.  Apply  this  intimate 
and  homogeneous  mixture  on  the  body  to  be  japanned, 
the  surface  of  which  has  been  suitably  prepared  either 
with  or  without  the  priming,  then  varnish  it  over  with 
five  or  six  coats  of  the  following  varnish  :  Provide 
any  quantity  of  the  best  seed-lac  and  pick  out  of  it  all 
the  clearest  and  whitest  grains,  take  of  this  seed-lac 
•J  Ib.  and  of  gum  anime  f  Ib.,  pulverize  the  mixture  to 
a  coarse  powder  and  dissolve  in  a  gallon  of  methylated 
spirits  and  strain  off  the  clear  varnish.  The  seed-lac 
will  give  a  slight  tint  to  this  varnish,  but  it  cannot  be 
omitted  where  the  japanned  surface  must  be  hard, 
though  where  a  softer  surface  will  serve  the  purpose 
the  proportion  of  seed-lac  may  be  diminished  and  a 
little  turpentine  oleo- resin  added  to  the  gum  anime  to 
take  off  the  brittleness.  A  very  good  varnish  entirely 
free  from  brittleness  may,  it  is  said,  be  formed  by  dis- 
solving gum  anime  in  old  nut  or  poppy  oil,  which  must 
be  made  to  boil  gently  when  the  gum  is  put  into  it. 
After  being  diluted  with  turps  the  white  ground 
may  be  applied  in  this  varnish,  and  then  a  coat  or  two 
of  the  varnish  itself  may  be  applied  over  it.  These 
coats,  however,  take  a  long  time  to  dry,  and,  owing  to 
its  softer  nature,  this  japanned  surface  is  more  readily 
injured  than  that  yielded  by  the  shellac  varnish. 

According  to  Mr.  Dickson,  "  the  old  way  of  making 
a  cream  enamel  for  stoving  (a  white  was  supposed  to 
be  impossible)  was  to  mix  ordinary  tub  white  lead  with 
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the  polishing  copal  varnish  and  to  add  a  modicum  of 
blue  to  neutralize  the  yellow  tinge,  stove  same  in 
about  170°  F.  and  then  polish  as  before  described". 
"  This,"  continues  Mr.  Dickson, "  would  at  the  best  pro- 
duce but  a  very  pale  blue  enamel  or  a  cream.  It  was 
afterwards  made  with  flake  white  or  dry  white  lead 
ground  in  turps  only  and  mixed  with  the  polishing 
copal  varnish  with  the  addition  of  tints  as  required,  by 
which  means  a  white  of  any  required  character  could 
be  produced." 

BLUE  JAPAN  GROUNDS. 

Authorities  state  that  these  may  be  formed  from 
bright  Prussian  blue  or  verditer  glazed  over  with 
Prussian  blue  or  of  smalt.  By  bright  Prussian  blue 
possibly  a  genuine  Prussian  blue  toned  down  to  a  sky 
blue  with  white  lead  is  meant,  and  by  verditer  the 
variety  known  as  refiners'  blue  verditer,  and  as  to 
smalt  it  must  not  be  forgotten  that  it  changes  its 
colour  in  artificial  light.  Be  that  as  it  may,  the  pigment 
may  be  mixed  with  the  shellac  varnish  according  to 
the  instructions  already  given,  but  as  the  shellac  will 
somewhat  injure  the  tone  of  the  pigment  by  imparting 
a  yellow  tinge  to  it  where  a  bright  true  blue  is  re- 
quired, the  directions  already  given  as  regards  white 
grounds  must  be  carried  out. 

SCARLET  JAPAN  GROUND. 

Vermilion  is  the  best  pigment  to  use  for  a  scarlet 
japan  ground,  and  its  effect  will  be  greatly  enhanced 
by  glazing  it  over  with  carmine  or  fine  lake.  If,  how- 
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ever,  the  highest  degree  of  brightness  be  required  the 
white  varnish  must  be  used.  Vermilion  must  be  stoved 
at  a  very  gentle  heat. 

RED  JAPAN  GROUND. 

The  basis  of  this  japan  ground  is  made  up  with 
madder  lake  ground  in  oil  of  turpentine,  this  consti- 
tutes the  first  ground ;  when  this  is  perfectly  dry  a 
second  coat  of  lake  and  white  in  copal  varnish  is  ap- 
plied, and  the  last  coat  is  made  up  of  lake  in  a  mixture 
of  copal  varnish  and  turpentine  varnish. 

BRIGHT  PALE  YELLOW  GROUNDS. 

Orpirnent  or  King's  yellow  may  be  used,  and  the 
effect  is  enhanced  by  dissolving  powdered  turmeric 
root  in  the  methylated  spirits  from  which  the  upper  or 
polishing  coat  is  made,  which  methylated  spirits  must 
be  strained  from  off  the  dregs  before  the  seed-lac  is 

O 

added  to  it  to  form  the  varnish.  The  seed-lac 
varnish  is  not  so  injurious  to  yellow  pigments  as  it  is 
to  the  tone  of.  some  other  pigments,  because,  being 
tinged  a  reddish  yellow,  it  does  little  more  than  in- 
tensify or  deepen  the  tone  of  the  pigment. 

GREEN  JAPAN  GROUNDS. 

Green  japan  grounds  are  produced  by  mixing 
Prussian  blue  or  distilled  verdigris  with  orpiment,  and 
the  effect  is  said  to  be  extremely  brilliant  by  applying 
them  on  a  ground  of  leaf  gold.  Any  of  them  may  be 
used  with  good  seed-lac  varnish,  for  reasons  already 
given.  Equal  parts  by  weight  of  rosin,  precipitated 
rosinate  of  copper,  and  coal-tar  solvent  naphtha  will 
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give  a  varnish  which,  when  suitably  thinned  and  the 
coats  stoved  at  a  heat  below  212°  F.,  will  give  a  green 
japan  second  to  none  as  a  finishing  coat  as  regards 
purity  of  tone  at  least.  To  harden  it  and  render  it 
more  elastic  half  of  the  rosin  might  be  replaced  by 
equal  weights  of  a  copal  soluble  in  solvent  naphtha 
and  boiled  linseed  oil,  so  that  the  mixture  would  stand 
thus  :  rosinate  of  copper  1  lb.,  rosin  -j-  lb.,  boiled  oil  J  Ib  , 
hard  resin  (copal)  J  lb.,  solvent  naphtha  1  lb.  When 
heated  to  a  high  temperature  this  rosinate  of  copper 
varnish  yields  a  magnificent  ruby  bronze  coloration, 
especially  on  glass.  Verdigris  dissolves  in  turpentine, 
and  successful  attempts  might  be  made  to  make  a 
green  japan  varnish  from  it  on  the  lines  indicated  for 
rosinate  of  copper. 

ORANGE-COLOURED  GROUNDS. 

Orange-coloured  grounds  may  be  formed  by  mixing 
vermilion  or  red  lead  with  King's  yellow,  or  orange 
lake  or  red  orpiment  (?  realgar)  will  make  a  brighter 
orange  ground  than  can  be  produced  by  any  mixture. 

PURPLE  GROUNDS. 

Purple  grounds  may  be  produced  by  the  admixture 
of  lake  or  vermilion  with  Prussian  blue.  They  may 
be  treated  as  the  other  coloured  grounds  as  regards  the 
varnish  vehicle. 

BLACK  GROUNDS. 

Black  grounds  may  be  formed  either  from  lamp 
black  or  ivory  black,  but  ivory  black  is  preferable  to 
lamp  black,  and  possibly  carbon  black  or  gas  black  to 


12  HANDBOOK    ON    JAPANNING 

either.  These  may  be  always  applied  with  the  shellac 
varnish  as  a  vehicle,  and  their  upper  or  polishing  coats 
may  consist  of  common  seed-lac  varnish.  But  the  best 
quality  of  ivory  black  ground  in  the  best  super  black 
japan  yields,  after  suitable  stoving,  a  very  excellent 
black  indeed,  the  purity  of  tone  of  which  may  be  im- 
proved by  adding  a  little  blue  in  the  grinding. 

COMMON  BLACK  JAPAN  GROUNDS  ON  METAL. 

Common  black  japan  grounds  on  metal  by  means  of 
heat  are  procured  in  the  following  manner :  The  sur- 
face to  be  japanned  must  be  coated  over  with  drying 
oil,  and  when  it  is  moderately  dry  must  be  put  into  a 
stove  of  such  heat  as  will  change  the  oil  black  without 
burning  it.  The  stove  should  nob  be  too  hot  when  the 
oil  is  put  into  it  nor  the  heat  increased  too  fast,  either 
which  error  would  make  it  blister,  but  the  slower  the 
heat  is  increased  and  the  longer  it  is  continued,  pro- 
vided it  be  restrained  within  a  due  degree,  the  harder 
will  be  the  coat  of  japan.  This  kind  of  japan  requires 
no  polish,  having  received  from  the  heat,  when  proparly 
regulated,  a  sufficiently  bright  surface. 

TORTOISE-SHELL  GROUND. 

This  beautiful  ground,  produced  by  heat,  is  valued 
not  only  for  its  hardness  and  its  capacity  to  stand  a 
heat  greater  than  that  of  boiling  water,  but  also  for  its 
fine  appearance.  It  is  made  by  means  of  a  varnish 
prepared  thus :  Take  one  gallon  of  good  linseed  oil 
and  half  a  pound  of  umber,  boil  them  together  until 
the  oil  becomes  very  brown  and  thick,  strain  it  then 
through  a  coar.se  cloth  and  set  it  again  to  boil,  in  which 
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state  it  must  be  continued  until  it  acquires  a  consis- 
tency resembling  that  of  pitch  ;  it  will  then  be  fit  for 
use.  Having  thus  prepared  the  varnish,  clean  well 
the  surface  which  is  to  be  japanned  ;  then  apply  ver- 
milion, ground  in  shellac  varnish  or  with  drying  oil, 
very  thinly  diluted  with  oil  of  turpentine,  on  the 
places  intended  to  imitate  the  more  transparent  parts 
of  the  tortoise-shell.  When  the  vermilion  is  dry, 
brush  the  whole  over  with  the  black  varnish  thinned 
to  the  right  consistency  with  oil  of  turpentine.  When 
set  and  firm  put  the  work  into  a  stove  where  it  may 
undergo  a  very  strong  heat,  which  must  ba  continued 
a  considerable  time,  for  three  wesks  or  even  a  month 
so  much  the  better.  This  ground  may  be  decorated 
with  painting  and  gilding  in  the  same  way  as  any 
other  varnished  surface,  which  had  best  be  done 
after  the  ground  has  been  hardened,  but  it  is  well  to 
give  a  second  annealing  at  a  very  gentle  heat  after  it 
has  been  finished.  A  very  good  black  japan  may  be 
made  by  mixing  a  little  japan  gold  size  with  ivory  or 
lampblack,  this  will  develop  a  good  gloss  without  re- 
quiring to  be  varnished  afterwards. 

PAINTING  JAPAN  WORK. 

Japan  work  should  be  painted  with  real  "  enamel 
paints,"  that  is  with  paints  actually  ground  in 
varnish,  and  in  that  case  all  pigments  may  be  used 
and  the  peculiar  disadvantages,  which  attend  several 
pigments  with  respect  to  oil  or  water,  cease  with  this 
class  of  vehicle,  for  they  are  secured  by  it  when  pro- 
perly handled  from  the  least  danger  of  changing  or 
fading.  The  preparation  of  pigments  for  this  purpose 
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consists  in  bringing  them  to  a  due  state  of  fineness  by 
grinding  them  on  a  stone  with  turpentine.  The  best 
varnish  for  binding  and  preserving  the  pigments  is 
shellac.  This,  when  judiciously  handled,  gives  such  a 
firmness  and  hardness  to  the  work  that,  if  it  be  after- 
wards further  secured  with  a  moderately  thick  coat  of 
seed-lac  varnish,  it  will  be  almost  as  hard  and  durable 
as  glass.  The  method  of  painting  in  varnish  is,  how- 
ever, far  more  tedious  than  with  an  oil  or  water  vehicle. 
It  is,  therefore,  now  very  usual  in  japan  work  for  the 
sake  of  dispatch,  and  in  some  cases  in  order  to  be  able 
to  use  the  pencil  (brush)  more  freely,  to  apply  the 
colours  in  an  oil  vehicle  well  diluted  with  turps.  This 
oil  (or  japanners'  gold  size)  may  be  made  thus :  Take 
1  Ib.  of  linseed  oil  and  4  oz.  of  gam  anime,  set  the  oil 
in  a  proper  vessel  and  then  add  the  gum  anime  powder, 
stirring  it  well  until  the  whole  is  mixed  with  the  oil. 
Let  the  mixture  continue  to  boil  until  it  appears  of  a 
thick  consistence,  then  strain  the  whole  through  a 
coarse  cloth  and  keep  it  for  use.  The  pigments  are  also 
sometimes  applied  in  a  gum-water  vehicle,  but  work  so 
done,  it  has  been  urged,  is  not  nearly  so  durable  as  that 
done  in  varnish  or  oil.  However,  those  who  formerly 
condemned  the  practice  of  japanning  water-coloured  de- 
corations allowed  that  amateurs,  who  practised  japan- 
ning for  their  amusement  only  and  thus  might  not  find 
it  convenient  to  stock  the  necessary  preparations  for 
the  other  methods,  might  paint  with  water-colours.  If 
the  pigments  are  ground  in  an  aqueous  vehicle  of  strong 
isinglass  size  and  honey  instead  of  gum  water  the  work 
would  not  be  much  inferior  to  that  executed  with  other 
vehicles.  Water-colours  are  sometimes  applied  on  a 
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ground  of  gold  after  the  style  of  other  paintings,  and 
sometimes  so  as  to  produce  an  embossed  effect.  The 
pigments  in  this  style  of  painting  are  ground  in  a 
vehicle  of  isinglass  size  corrected  with  honey  or  sugar- 
candy.  The  body  with  which  the  embossed  work  is 
raised  is  best  formed  of  strong  gum  water  thickened 
to  a  proper  consistency  with  armenian  bole  and 
whiting  in  equal  parts,  which,  being  laid  on  in  the 
proper  figures  and  repaired  when  dry,  may  be  then 
painted  with  the  intended  pigments  in  the  vehicle  of 
isinglass  size  or  in  the  general  manner  with  shellac 
varnish.  As  to  the  comparative  value  of  pigments 
ground  in  water  and  ground  in  oil,  that  is  between 
oil-colours  and  water-colours  in  enamelling  and 
japanning,  there  seems  to  have  been  a  change  of 
opinion  for  some  time  back,  especially  as  regards  the 
enamelling  of  slate.  The  marbling  of  slate  (to  be 
enamelled)  in  water-colours  is  a  process  which  Mr. 
Dickson  says  well  repays  study.  It  is  greatly  de- 
veloped in  France  and  Germany.  The  process  is  a 
quick  one  and  the  pigments  are  said  to  stand  well  and 
to  maintain  their  pristine  hue,  yet  Jif  many  strikingly 
natural  effects  result  from  the  use  of  this  process,  its 
use  has  not  spread  in  Great  Britain,  being  confined 
wholly  and  solely  to  the  marbling  of  slate  (except  in 
the  case  of  wall-paper  which  is  water- marbled  in  a 
somewhat  similar  way). 

"  In  painting  in  oil-colour,"  says  Mr.  Dickson,  "the 
craftsman  trusts  largely  to  his  badger-hair  brush  to 
produce  his  effects  of  softness  and  marbly  appearance ; 
but  in  painting  in  water-colours,  this  softness,  depth, 
and  marbly  appearance  are  produced  mostly  by  the 
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colour  placed  upon  the  surface,  and  left  entirely  un- 
touched by  badger  or  any  other  brush.  The  colour 
drying  quickly,  does  not  allow  much  time  for  working, 
and  when  dry  it  cannot  be  touched  without  spoiling 
the  whole  of  the  work.  The  difference  first  of  all 
between  painting  in  water  and  in  oil  colour,  is  that  a 
peculiar  grain  exists  with  painting  in  water  that  it 
is  absolutely  impossible  to  get  in  oil.  The  charm  of 
a  marble  is,  I  think,  its  translucency  as  much  as  its 
beautiful  colour  ;  it  is  to  that  translucency  (for  in 
marble  fixed  we  have  no  transparency)  that  it  owes  its 
softness  of  effect,  which  makes  marble  of  such  decora- 
tive value.  This  translucency  can  only  be  obtained  by 
thin  glazes  of  colour,  by  which  means  each  succeeding 
glaze  only  partly  covers  the  previous  one,  the  char- 
acter of  the  marble  being  thus  produced.  This  is  done 
sometimes  in  oil-colour  in  a  marvellous  manner,  but 
even  the  best  of  oil-pain  :ing  in  marble  cannot  stand 
ths  comparison  of  water-colour,  and  it  is  only  by  com- 
parison that  any  accurate  judgment  can  be  formed  of 
any  work.  The  production  of  marbles  in  water-colour 
has  a  depth,  softness,  and  stoniness  that  defies  oil-paint- 
ing, and  in  some  cases  will  defy  detection  unless  by  an 
expert  of  marbles.  It  may  be  that  first  of  all  the  ma- 
terials employed  are  more  in  keeping  with  the  real 
material,  as  no  oil  enters  into  the  composition  of  real 
marble,  and  by  using  the  medium  of  water  we  thus 
start  better,  but  the  real  secret  is  that  by  using  water 
as  a  medium  the  colours  take  an  entirely  different  effect. 
In  painting  in  water-colour  greys  of  any  tint  or  strength 
can  be  obtained  suitable  for  the  production  of  a  marble 
of  greyish  ground,  by  puro  white,  tinted  as  required, 
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being  applied  of  different  thicknesses  of  colour,  all  the 
modulations  of  tone  being  obtained  by  the  difference  in 
the  thickness  of  the  colour  applied." 

VARNISHING  JAPAN  WORK. 

Varnishing  is  the  last  and  the  finishing  process  in 
japanning.  It  consists  in  (1)  applying,  and  (2)  polish- 
ing the  outer  coats  of  varnish,  which  are  equally  neces- 
sary whether  the  plain  japan  ground  be  painted  on  or 
not.  This  is  best  done  in  a  general  way  with  com- 
mon seed-lac  varnish,  except  on  those  occasions  where 
other  methods  have  been  shown  to  be  more  expedient, 
and  the  same  reasons,  which  decide  as  to  the  propriety 
of  using  the  different  varnishes  as  regards  the  colours 
of  the  ground,  hold  equally  with  those  of  the  painting, 
for  where  brightness  is  a  material  point  and  a  tinge 
of  yellow  would  injure  it,  seed-lac  must  give  way  to 
the  whiter  resins ;  but  where  hardness  and  tenacity  are 
essential  it  must  be  adhered  to,  and  where  both  are 
necessary  a  mixed  varnish  must  be  used.  This  mixed 
varnish  should  be  made  from  the  picked  seed-lac  as 
directed  in  the  case  of  the  white  japan  grounds.  The 
common  seed-lac  varnish  may  be  made  thus :  Take 
IT$-  Ib.  of  seed-lac  and  wash  it  well  in  several  waters, 
then  dry  it  and  powder  it  coarsely  and  put  it  with  a 
gallon  of  methylated  spirits  into  a  Bohemian  glass 
flask  so  that  it  be  not  more  than  two-thirds  full.  Shake 
the  mixture  well  together  and  place  the  flask  in  a 
gentle  heat  till  the  seed-lac  appears  to  be  dissolved, 
the  shaking  being  in  the  meantime  repeated  as  often 
as  may  be  convenient ;  then  pour  off  all  the  clear  and 
strain  the  remainder  through  a  coarse  cloth.  The 
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varnish  so  prepared  must  be  kept  for  use  in  a  well- 
corked  glass  vessel.  The  whiter  seed-lac  varnishes  are 
used  in  the  same  manner  as  the  common,  except  as  re- 
gards the  substances  used  in  polishing,  which,  where 
a  pure  white  or  the"  greater  clearness  or  purity  of  other 
pigments  is  in  question,  should  be  itself  white,  while 
the  browner  sorts  of  polishing  dust,  as  being  cheaper 
and  doing  their  business  with  greater  dispatch,  may  be 
used  in  other  cases.  The  pieces  of  work  to  be  var- 
nished should  be  placed  near  the  fire  or  in  a  warm 
room  and  made  perfectly  dry,  and  then  the  varnish 
may  be  applied  with  a  flat  camel-hair  brush  made  for 
the  purpose.  This  must  be  done  very  rapidly,  but 
with  great  care ;  the  same  place  should  not  be  passed 
twice  over  in  laying  on  one  coat  if  it  can  possibly  be 
avoided.  The  best  way  of  proceeding  is  to  begin  in 
the  middle  and  pass  the  brush  to  one  end,  then  with 
another  stroke  from  the  middle  pass  it  to  the  other 
end,  taking  care  that  before  each  stroke  the  brush  be 
well  supplied  with  varnish ;  when  one  coat  is  dry 
another  must  be  laid  over  it  in  like  manner,  and  this 
must  be  continued  five  or  six  times.  If  on  trial  there 
be  not  a  sufficient  thickness  of  varnish  to  bear  the 
polish  without  laying  bare  the  painting  or  ground 
colour  underneath  more  varnish  must  be  applied. 
When  a  sufficient  number  of  coats  of  varnish  is  so  ap- 
plied the  work  is  fit  to  be  polished,  which  must  be  done 
in  common  work  by  rubbing  it  with  a  piece  of  cloth  or 
felt  dipped  in  tripoli  or  finely  ground  pumice-stone. 
But  towards  the  end  of  the  rubbing  a  little  oil  of  any 
kind  must  be  used  with  the  powder,  and  when  the 
work  appears  sufficiently  bright  and  glossy  it  should 
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be  well  rubbed  with  the  oil  alone  to  clean  it  from  the 
powder  and  to  give  it  a  still  greater  lustre.  In  the 
case  of  white  grounds,  instead  of  the  tripoli,  line  putty 
or  whiting  should  be  used,  but  they  should  be  washed 
over  to  prevent  the  danger  of  damaging  the  work 
from  any  sand  or  any  other  gritty  matter  that  may 
happen  to  be  mixed  with  them.  It  greatly  improves 
all  kinds  of  japan  work  to  harden  the  varnish  by 
means  of  heat,  which,  in  every  degree  that  can  be  ap- 
plied short  of  what  would  burn  or  calcine  the  matter, 
tends  to  give  it  a  firm  and  strong  texture  where 
metals  form  the  body  ;  therefore  a  very  hot  stove  may 
be  used,  and  the  stoving  may  be  continued  for  a  con- 
siderable time,  especially  if  the  heat  be  gradually 
increased.  But  where  wood  or  papier-mache  is  in 
question,  heat  must  be  applied  with  great  caution. 


SECTION  III. 

JAPANNING  OR  ENAMELLING  METALS. 

IN  japanning  metals,  all  good  work  of  which  should 
be  stoved,  they  have  to  be  first  thoroughly  cleaned,  and 
then  the  japan  ground  applied  with  a  badger-  or  camel- 
hair  brush  or  other  means,  very  carefully  and  evenly. 
Metals  usually  require  from  three  to  five  coats,  and 
between  each  application  must  be  ,  dried  in  an  oven 
heated  from  250"  to  300°  F.— about  270°  being  the 
average.  It  has  already  been  seen  that  the  best 
grounds  for  japanning  are  formed  of  shellac  varnish, 
the  necessary  pigments  for  colouring  being  added  there- 
to, being  mixed  with  the  shellac  varnish  after  they 
have  been  ground  into  a  high  degree  of  smoothness 
and  fineness  in  spirits  of  turpentine.  In  japanning  it 
is  best  to  have  the  oven  at  rather  a  lower  temperature, 
increasing  the  heat  after  the  work  has  been  placed  in 
the  oven.  When  a  sufficient  number  of  coats  have 
been  laid  on — which  will  usually  be  two  only — the 
work  must  be  polished  by  means  of  a  piece  of  cloth  or 
felt  dipped  in  tripoli  or  finely  powdered  pumice-stone. 
For  whit  3  grounds  fine  putty  powder  or  whiting  must 
be  employed,  a  final  coat  being  afterwards  given,  and 
the  work  stoved  again.  The  last  coat  of  all  is  one  of 
varnish.  And  here,  as  a  preliminary  remark,  it  is  ad- 
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visable  that  all  enamels  and  japans  should  be  pur- 
chased ready-made,  as  any  attempt  to  make  such  is 
almost  sure  to  end  in  disaster,  while,  owing  to  the  fact 
that  such  are  only  required  for  small  jobs,  it  would  in- 
volve too  much  trouble  and  would  not  pay.  It  is  for 
this  reason  that  few  japan  recipes  are  given,  as,  al- 
though many  are  available,  they  do  not  always  turn 
out  as  suitable  for  the  purpose  as  could  be  desired,  in 
addition  to  which  the  ready-made  articles  can  be  pur- 
chased at  a  very  reasonable  price  and  are  much  better 
prepared.  The  operator  should  procure  his  enamels  a 
shade  or  two  lighter  than  he  desires  to  see  in  the  finished 
article,  allowing  the  chemical  action  due  to  the  stov- 
ing  to  tone  the  colours  down.  Another  necessity  is  to 
keep  the  enamel  thoroughly  well  mixed  by  well  stirring 
it  every  time  it  is  used,  as  if  this  is  not  done  the  actual 
colouring  matter  is  apt  to  sink  to  the  bottom,  the 
ultimate  result  being  that  streaky  work  is  produced  in 
consequence  of  this  indifferent  mixing  of  the  enamelling 
materials. 

It  is  hardly  necessary  to  state  that  all  japanning 
or  enamelling  work  must  be  done  in  a  room  or  shop 
absolutely  free  from  dust  or  dirt,  and  as  far  away  as 
possible  from  any  window  or  other  opening  leading  to 
the  open  air,  for  two  reasons — one  being  that  the 
draught  therefrom  may  cool  the  oven  or  stove,  and 
the  other  that  the  air  may  convey  particles  of  dust 
into  the  enamelling  shop.  In  fact,  it  cannot  be  too 
much  impressed  upon  the  workmen  that  one  of  the 
primary  secrets  of  successful  enamelling  is  absolute 
cleanliness;  consequently  all  precautions  must  be 
taken  to  ensure  that  the  enamel  is  perfectly  free  from 
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grit  and  dust,  and  it  must  be  so  kept  by  frequent 
straining  through  fine  muslin,  flannel,  or  similar  ma- 
terial. The  work  having  been  thoroughly  cleaned  and 
freed  from  all  grease  and  other  foreign  matter,  it  must 
be  suspended  or  held  immediately  over  the  pan  else- 
where referred  to,  and  the  enamel  poured  on  with  an 
ordinary  iron  ladle,  or  covered  by  means  of  the  brush. 
When  it  has  been  permitted  to  drain  thoroughly,  the 
work  should  be  hung  on  the  hooks  on  the  rods  in  the 
oven  as  seen  in  the  explanatory  sketch,  care  being  ob- 
served that  no  portion  of  the  work  is  in  such  a  position 
that  any  superfluous  enamel  cannot  easily  drain  off — in 
other  words,  the  work  must  lie  or  hang  that  it  is 
always,  as  it  were,  on  the  slant.  Always  bear  in  mind 
when  shutting  the  oven  door  to  do  so  gently,  as  if  a 
slam  is  indulged  in  all  the  gas  jets  will  be  blown  out, 
and  an  explosion  would  probably  result. 

Should  the  job  in  hand  be  a  large  one,  it  will  be 
found  as  well  to  get  a  cheaper  enamel  for  the  first  coat, 
but  if  the  work  is  only  a  small  job,  it  will  not  be  neces- 
sary to  have  more  than  one  enamel,  of  which  a  couple 
of  coats  at  least  will  be  required.  When  the  first  coat 
has  thoroughly  dried  and  hardened,  the  surface  will 
have  to  be  thoroughly  rubbed  till  it  is  perfectly  smooth 
with  tripoli  powder  and  fine  pumice-stone,  and  after- 
wards hand-polished  with  rotten-stone  and  putty 
powder.  And  here  it  may  be  remarked  that  the  finer 
the  surface  is  got  up  with  emery  powder  and  other 
polishing  agents  the  better  will  be  the  enamelling  and 
ultimate  finish.  The  rubbing  down  being  finished, 
another  coat  of  enamel  must  be  applied  and  the  work 
baked  as  before,  care  being  always  taken  to  keep  the 
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enamel  in  a  sufficiently  fluid  condition  as  to  enable  it 
to  flow  and  run  off  the  work  freely.  It  can  easily  be 
thinned  with  a  little  paraffin.  A  third  coat  will  fre- 
quently be  advisable,  as  it  improves  the  finish. 

In  enamelling  cycles,  it  is  well  to  hang  the  front 
forks  crown  uppermost  when  they  are  undergoing  the 
final  baking,  and  it  is  advisable  to  bear  in  mind  that 
wheels  require  an  enamel  that  will  stove  at  a  lower 
temperature  than  is  called  for  for  other  parts  of  the 
machine.  Some  japanners  advocate  the  fluid  being  put 
on  with  camel-  or  badger-hair  brushes,  and  for  the  best 
descriptions  of  work,  final  coats,  and  such  like,  I 'agree 
with  them;  but  this  is  a  detail  which  can  be  left  to 
the  operator's  own  fancy,  the  class  of  work,  etc. ;  but  I 
would  remind  him  that  applying  enamel  with  a  brush 
requires  much  care  and  a  certain  amount  of  "  knack  ". 
It  is  something  like  successful  lacquering  in  brasswork 
—it  looks  very  simple,  but  is  not.  Each  succeeding 
coat  of  japan  gives  a  more  uniform  and  glossy  surface, 
and  for  this  reason  it  may,  in  some  cases,  be  necessary 
to  repeat  the  operation  no  fewer  than  half  a  dozen 
times,  the  final  coat  being  generally  a  layer  of  clear 
varnish  only,  to  add  to  the  lustre. 

Care  must  be  taken  for  light-coloured  japans  or 
enamels  not  to  have  the  temperature  sufficiently  high 
to  scorch,  or  the  surface  will  be  discoloured,  as  they 
require  a  lower  temperature  for  fixing  than  the  dark 
japans,  which,  provided  the  article  is  not  likely  to  be 
injured  by  the  heat,  are  usually  dried  at  a  somewhat 
high  temperature.  The  preceding  instructions  apply 
only  to  the  best  descriptions  of  work. 

When  pouring  enamel  by  means  of  the  ladle  over 
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pieces  of  work,  do  not  agitate  the  liquid  too  much — at 
the  same  time  taking  care  to  keep  it  well  mixed — so 
as  to  form  air  bubbles,  as  this  will  cause  trouble,  and 
in  pouring  over  the  work  do  it  with  an  easy  and  gentle 
and  not  too  hurried  a  motion.  In  japanning  curved 
pieces,  such  as  mud-guards,  etc.,  in  hanging  up  the 
work  in  the  oven  see  that  the  liquid  does  not  run  to 
extremities  and  there  form  ugly  blots  or  blotches  of 
enamel. 


DRIPPING  BOARD 


LIQUID 


TANK  OR  TROUGH 


FIG.  1. — Trough  for  Dipping   Bedstead   Frames  and  other  Large 

Work. 

When  white  or  other  light  tones  are  used  for 
japanning  they  are  mixed  with  japanners'  varnish, 
and  these  require  more  careful  heating  in  the  oven  or 
stove  than  darker  tints  or  brown  or  black. 

ENAMELLING  BEDSTEAD  FRAMES  AND  SIMILAR  LARGE 
PIECES. 

At  Fig.  1  is  shown  a  trough  in  which  large  pieces, 
such  as  bedsteads,  bicycle  frames,  etc.,  are  dipped  or 
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immersed.  For  the  first-mentioned  class  of  work  such 
high  finish  is  not  required  as  for  bicycles,  and  conse- 
quently the  enamel  need  not  be  applied  with  a  brush, 
nor  will  it  be  necessary  to  rub  down  the  work  between 
each  coat,  but  instead  the  pieces  can  be  literally  dipped 
in  the  tank  of  liquid,  then  allowed  to  drain  on  to  the 
dripping-board — the  superfluous  enamel  thus  finding  its 
way  back  into  the  trough  or  tank,  the  dripped  articles 
being  afterwards  placed  in  the  oven  to  harden.  The 
trough  must  be  of  sufficient  dimensions  to  allow  the 
pieces  of  work  to  be  completely  immersed,  and  the 
dripping- board  should  be  set  at  an  angle  of  about  45°. 
Bedstead  frames  will  never  require  more  than  two 
coats  and  the  commoner  class  of  goods  only  one.  I 
would  not  advise  the  tradesman  in  a  small  way  of 
business  to  go  to  the  expense  of  a  trough,  etc.,  as  it 
calls  for  much  more  room  than  is  ordinarily  available, 
but  if  he  has  the  necessary  plant  for  bicycle  work  he 
can,  of  course,  do  an  occasional  job  of  the  other  kind. 

JAPANNING  TIN,  SUCH  AS  TEA-TRAYS  AND  SIMILAR 
GOODS. 

For  japanning  sheet-iron  articles,  which  are  really 
tin  goods,  such  as  tea-trays  and  similar  things,  first 
scour  them  well  with  a  piece  of  sandstone,  which  will 
effectually,  remove  all  the  scales  and  make  the  surface 
quite  smooth.  Then  give  the  metal  a  coating  of  vege- 
table black,  which  must  be  mixed  with  super  black  japan 
varnish,  thinned  with  turps,  and  well  strained.  Only 
a  small  quantity  of  this  varnish  is  necessary,  as  it  will 
dry  dead.  The  article  must  then  be  placed  in  the 
stove  to  harden  at  a  temperature  of  212°  F.,  there  to 
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remain  for  from  ten  to  twelve  hours.  When  taken 
out  of  the  stove,  the  articles  must  be  allowed  to  get 
cold,  after  which  they  must  be  given  a  coat  of  super 
black  japan,  which,  if  necessary,  must  be  thinned  with 
turps,  a  stiff,  short  bristle  brush  being  employed,  and 
the  varnish  put  on  sparingly,  so  that  it  will  not "  run  " 
when  it  gets  warm.  Two  coats  of  this  varnish  on  top 
of  the  vegetable  black  coating  are  usually  sufficient, 
when  done  properly,  but  a  third  coating  much  improves 
the  work,  and  from  ten  to  twelve  hours'  hardening 
will  be  necessary  between  each  coating.  The  small 
lumps  which  will  be  more  or  less  certain  to  arise  will 
require  to  be  rubbed  down  between  each  application 
by  a  small  and  smooth  piece  of  pumice-stone. 

If  it  is  desired  to  add  gold  or  bronze  bands  or  any 
kind  of  floral  or  other  kind  of  fancy  decorations,  these 
are  painted  on,  after  the  ground  japanning  has  been 
done,  in  japanners'  gold  size,  and  then  the  gold  leaf  is 
applied,  or  the  bronze  or  other  metal  powder  is  dusted 
on,  after  which  the  objects  so  treated  are  again  placed 
in  the  stove,  where  they  will  not  require  to  be  kept 
near  so  long  as  for  ordinary  japanning.  After  they 
have  been  removed,  the  gilt  or  bronzed  portions  must 
be  treated  with  a  protecting  coat  of  white  spirit  var- 
nish. Transfers  can  be  applied  in  the  same  way. 

Tinned  iron  goods  are  the  most  largely  japanned, 
and  for  these  brown  and  black  colours  are  principally 
employed.  Both  are  obtained  by  the  use  of  brown 
japan,  the  metal  having  a  preliminary  coating  of  black 
paint  when  black  is  required.  Only  one  coating  of 
brown  japan  is  given  to  cheap  goods,  but  for  better 
articles  two  or  more  are  applied.  For  these  it  is 
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possible  that  a  final  dressing  with  pumice-stone,  then 
with  rotten-stone,  and  rubbed  with  a  piece  of  felt 
or  cloth,  or  even  the  palm  of  the  hand,  may  be  neces- 
sary, but  as  a  rule  not. 

Large  numbers  of  articles  of  the  above  description, 
such  as  tea-trays,  tea-canisters,  cash-boxes,  coal-boxes, 
and  similar  goods,  are  japanned  at  Birmingham,  and 
it  is  to  such  that  the  preceding  instructions  apply. 

ENAMELLING  OLD  WORK. 

In  all  cases  of  re-enamelling  old  work,  it  is  absolutely 
necessary  to  remove  all  traces  of  the  first  enamelling, 
and  if  this  has  been  well  done  in  the  first  instance,  it 
will  prove  no  mean  job.  The  best  way  to  clean  the 
work  is  to  soak  it  in  a  strong  "lye"  of  hot  potash, 
when  the  softened  enamel  can  be  wiped  or  brushed  off 
—this  latter  method  being  pursued  in  the  more  intri- 
cate and  ungetatable  portions  of  the  work.  New  work, 
which  has  not  been  enamelled,  can  be  treated  in  the 
same  way  for  the  removal  of  all  grease,  stains,  finger- 
marks, etc.,  and  too  much  attention  cannot  be  paid 
to  the  initial  preparation  of  the  surface  of  the  metal, 
to  have  it  thoroughly  even  and  smooth,  as  it  adds  so 
much  to  the  ultimate  finish  and  appearance  of  the 
work.  Plenty  of  labour  must  be  bestowed  before  the 
final  coat,  as  any  blemish  will  show  through  this  finish- 
ing, and  so  mar  what  would  otherwise  be  a  highly 
satisfactory  bit  of  work.  In  all  kinds  of  bicycle 
work,  whether  new  or  old,  the  most  satisfactory 
results  are  obtained  by  the  application  of  at  least 
two,  and  sometimes  four  or  five,  successive  coats 
of  good  but  thin  enamel,  as  this  will  impart  the  neces- 
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sary  perfect  coat,  combined  with  durability,  a  high 
finish,  and  a  good  colour.  A  good  enamel  should 
be  sufficiently  hard,  so  as  not  to  be  scratched  on 
the  merest  touch  or  rubbing.  It  will,  of  course,  be 
understood  that  no  solder-work  must  be  put  into  the 
stove,  or  the  pieces  will  separate.  Shoul  1  any  of  this 
work  be  discovered,  the  pieces  must  be  taken  apart, 
and  then  brazed  together  before  being  enamelled,  and 
put  in  the  stove. 


SECTION  IV. 

THE  ENAMELLING  AND  JAPANNING  STOVE  —  PIG- 
MENTS SUITABLE  FOR  JAPANNING  WITH  NATURAL 
LACQUER— MODERN  METHODS  OF  JAPANNING  WITH 
NATURAL  JAPANESE  LACQUER. 

APPLIANCES  AND  APPARATUS  USED  IN  JAPANNING 
AND  ENAMELLING. 

BESIDES  the  various  enamels  or  japans  and  varnishes 
of  various  colourings  and  the  stove,  which  will  be 
found  described  and  illustrated,  together  with  the 
trough,  in  other  pages,  the  worker  will  need  some  iron 
pots  or  cauldrons  in  which  to  boil  the  potash  "  lye  " 
for  the  cleansing,  more  particularly,  of  old  work,  some 
iron  ladles  both  for  this  work  and  for  pouring  the 
japan  on  the  articles  to  be  covered  therewith,  a  few 
badger  tools  and  brushes  for  small  fine  work,  some 
hooks  for  the  stove,  a  pair  of  pliers,  a  few  bits  of 
broom  handle  cut  into  short  lengths  and  made  taper, 
so  as  to  n't  into  the  tubes,  etc.,  of  bicycles  and  other 
work,  so  as  to  keep  the  hands  as  free  from  the  japan 
as  possible,  some  emery  powder,  pumice-stone  powder, 
tripoli,  putty  powder,  whiting,  and  a  piece  of  felt  or 
cloth.  If  he  is  also  doing  any  common  work,  a  stumpy 
brush  of  bristles  and  a  soft  leather  will  also  be  requi- 
site, together  with  a  file  or  two.  These  will  about  com- 
prise the  whole  of  the  articles  required,  not  very 
expensive,  all  of  which  will  really  not  be  required  by 
a  beginner. 

(29) 
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Owing  largely  to  the  strides  made  in  the  cycle  trade 
enamelling  is  stoved  by  means  of  gas,  and  of  this  a 
plentiful  supply  is  necessary.  Enamelling  stoves  may 
really  be  described  as  hot-air  cupboards  or  ovens,  and 
for  a  stove  which  will  answer  most  requirements — say 
one  of  6  feet  by  6  feet  by  3^  feet — six  rows  of  atmos- 
pheric burners  will  be  necessary  to  heat  it,  while  it 
will  be  also  advisable  to  fix  pipes  of  1J  inch  internal 
diameter  from  the  gas  meter  to  the  stove.  The  atmos- 
pheric burners  can  be  made  from  the  requisite  num- 
ber of  pieces  of  1^-inch  gas  tube  3-J  feet  in  length,  one 
end  of  each  being  stopped,  and  having  f-inch  holes 
drilled  therein  at  intervals  of  about  1  inch,  the  other  end 
being  left  open  for  the  insertion  of  ordinary  |-inch  brass 
gas  taps.  Another  plan  preferred  by  some  japanners 
is  to  have  three  rows  of  burners  the  full  length  of  the 
stove,  which,  under  some  circumstances,  due  to  struc- 
tural conditions,  will  be  found  more  suitable.  Any- 
way, whatever  the  position  of  the  stove,  allowance 
must  be  made  for  a  temperature  up  to  400°  F.  to  be 
raised.  In  old-fashioned  ovens  the  heat  is  applied  by 
means  of  external  flues,  in  which  hot  air  or  steam  is 
circulated,  but  this  system  is  generally  unsatisfactory, 
the  supply  of  heat  having  to  be  controlled  by  dampers 
or  stop-cocks,  and  this  has  given  place  to  the  gas 
apparatus.  Another  simple  form  of  oven,  though  not 
one  which  I  shall  recommend,  is  a  species  of  sheet-iron 
box,  which  is  encased  by  another  and  larger  box  of  the 
same  shape,  so  placed  that  from  2  to  3  inches  of  inter- 
space exists  between  the  two  boxes.  To  this  inter- 
space heat  is  applied,  and  a  flue  will  have  to  be  affixed 
to  this  apparatus  to  carry  off*  the  vapours  which  arise 
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from  the  enamel  or  japan.  For  amateur  or  inter- 
mittent jobbing  work  the  oven  illustrated  in  Figs.  2 
and  3  is  about  as  good 
as  any,  though  to  guard 
against  fire  it  would  be  as 
well  to  have  a  course  of 
brickwork  beneath  the 
oven,  while  if  this  is  not 
possible  on  account  of 
want  of  height,  a  sheet  or 
so  of  zinc  or  iron  will  help 
to  mitigate  the  danger.  It 
is  also  advisable,  if  the 
apartment  is  a  low-pitched 
one,  to  have  a  sheet  of  iron 
or  zinc  suspended  by  four 
corner  chains  from  the  ceil- 
ing in  order  to  protect  this 
from  firing  through  the 
heat  from  the  enamelling 
oven.  Of  course,  it  will  be 
understood  that  every  por- 
tion of  the  stove  must  be  put  together  with  rivets, 
no  soldered  work  being  permissible. 

To  those  who  wish  to  construct  their  own  stove,  it 
will  be  found  that  the  framework  can  be  shaped  out  of 
1-inch  angle  iron,  the  panels  or  walls  being  constructed 
of  sheet-iron  of  about  18  gauge,  the  whole  being 
riveted  together.  The  front  will  be  occupied  in  its 
entire  space  by  a  door,  which  will  require  to  be  hung 
on  strong  iron  hinges,  and  the  framework  of  this  door 
should  be  constructed  of  1  inch  by  J  inch  iron — a  rather 


FIG.  2. — Door  of  Oven  when 
Shut. 
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stouter  material  will  really  be  no  disadvantage — to 
which  the  sheet-iron  plates  must  be  riveted.  In  the 
centre  of  the  door  must  be  cut  a  slit,  say  1-J-  inches  by  9 
inches,  which  will  require  to  be  covered  with  mica  or  talc5 
behind  which  musfc  be  placed  the  thermometer,  so  as  it 


FIG.  3  — Showing  Stove  when  Open,  and  Back  of  Door. 

can  be  seen  during  the  process  of  stoving,  without  the 
necessity  of  opening  the  door,  which,  of  course,  more 
or  less  cools  the  oven.  And,  by  the  way,  this  ther- 
mometer must  register  higher  than  the  highest  tem- 
perature the  oven  is  capable  of  reaching.  Above  is 
shown  a  sketch  of  the  stove,  interior  and  exterior, 
which  will  give  an  idea  of  what  a  japanner's  stove  is 
like. 

Inside  the  stove  it  will  be  necessary  to  fix  rows  of 
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iron  rods,  some  four  inches  from  the  top,  from  which 
to  suspend  the  work,  or  angle-iron  ledges  can  be  used 
on  which  the  rods  or  bars  can  be  fixed,  these  arrange- 
ments being  varied  according  to  the  particular  descrip- 
tion of  work,  individual  fancy,  or  ether  circumstances. 
Large  S  hooks  are  about  the  handiest  to  use.  A 
necessary  adjunct  of  the  stove  is  a  pan,  which  can  be 
made  by  any  handy  man  or  tinworker,  which  should 
be  made  to  n't  the  bottom  of  the  stove  above  the  gas 
jets,  it  being  arranged  that  it  rests  on  two  side  ledges, 
or  along  some  rods.  One  a  couple  of  inches  in  depth 
will  be  found  sufficient,  and  it  will  repay  its  cost  in 
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FIG.  4. — Bunsen  Burner. 

the  saving  of  enamel,  it  baing  possible  with  its  use  to 
enamel  a  bicycle  with  as  little  as  a  gallon  of  enamel. 
Some  workmen  have  the  tray  made  with  a  couple  of 
hinged  side  flaps,  to  turn  over  and  cover  up  the  pan 
when  not  in  use,  but  this  is  a  matter  of  fancy.  Of 
course,  they  must  always  be  covered  up  when  not  in 
use.  For  those  who  would  prefer  to  use  Bunsen 
burners,  I  show  at  Fig.  4  a  sketch  of  the  best  to  em- 
ploy, these  having  three  rows  of  holes  in  each. 

When  brick  ovens  are  employed  they  must  be  lined 
with  sheet-iron,  and  in  these  very  rare  circumstances 
where  gas  is  not  available,  the  stove  can  be  heated  with 
coal  or  wood,  which  will,  of  course,  involve  a  total 
alteration  in  the  structural  arrangements.  I  have  not 
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given  the  details  here,  as  I  do  not  think  the  necessity 
will  ever  arise  for  their  use,  and  for  the  same  reason 
I  have  refrained  from  giving  the  particulars  for  heat- 
ing by  steam  and  electricity,  or  the  other  methods 
which  have  been  adopted  by  various  workers,  as  there 
is  no  question  but  that  a  gas  stove  or  oven,  as  described, 
is  about  the  best  and  handiest  for  jobbers  or  amateurs. 

MODERN  JAPANNING  AND  ENAMELLING  STOVES. 

The  modern  japanning  and  enamelling  stove  con- 
sists of  a  compartment  capable  of  being  heated  to  any 
desired  temperature,  say  100°  to  400°  F.,  and  at  the  same 
time,  except  as  regards  ventilation,  capable  of  being 
hermetically  sealed  so  as  to  prevent  access  of  dust, 
soot,  and  dirt  of  all  kinds  to  mar  the  beauty  and  lustre 
of  the  object  being  enamelled  or  japanned.  Such  a 
stove  may  be  heated — 

1.  By  a  direct  coal,   coke,  wood,  peat,  or  gas  fire 
(which  surrounds  the  inner  isolated  chamber)  (Fig.  5). 

2.  By  heated  air. 

3.  By  steam  or  hot-water  pipes,  coils  of  which  circu- 
late round  the  interior  of  the  stove  or  under  the  floor. 

Such  ovens  may  be  either  permanent,  that  is,  built 
into  masonry,  or  portable. 

1.  Stoves  heated  by  direct  fire. — These  were,  of 
course,  the  form  in  which  japanning  ovens  were 
constructed  somewhat  after  the  style  of  a  drying 
kiln.  Fig.  5,  Greuzburg's  japanning  oven  heated 
on  the  outside  by  hot  gases  from  furnace.  The 
oven  is  built  into  brickwork,  and  the  hot  gases  circu- 
late in  the  flues  between  the  brickwork  and  the  oven, 
and  its  erection  an  1  the  arrangement  of  the  heating 
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flues  are  a  bricklayer's  job.  Coke  containing  much 
sulphur  is  objectionable  as  a  fuel  for  eramel  stoves 
Mr.  Dickson  emphasizes  this  very  forcibly.  He  says  : 
"  In  the  days  when  stoves  were  heated  by  coke  fur- 
naces, and  the  heat  distributed  by  the  flues,  the  princi- 
pal trouble  was  the  escape  of  fumes  of  sulphur  which 


FIG.  5. — Greuzburg's  Japanning  Oven. 

caused  dire  disaster  to  all  the  enamels  by  entering  into 
their  composition  and  preventing  their  ever  drying, 
not  to  speak  of  hardening.  I  have  known  enamels  to 
be  in  the  stoves  with  heat  to  270°  for  two  and  three 
days,  and  then  be  soft.  The  sulphur  also  caused  the 
enamels  to  crack  in  a  peculiar  manner,  much  like  a 
crocodile  skin,  and  work  so  affected  could  never  be  made 
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satisfactory,  for  here  again  we  come  back  to  the  first 
principle,  that  if  the  foundation  be  not  good,  the 
superstructure  can  never  be  permanent.  The  enamels, 
being  permeated  with  sulphur  and  other  products  from 
the  coke,  could  never  be  made  satisfactory,  and  the 
only  way  was  to  clean  it  all  off.  The  other  principal 
troubles  are  the  blowing  of  the  work  in  air  bubbles, 
which  is  caused  mainly  by  the  heat  being  too  suddenly 
applied  to  the  articles,  but  these  are  very  small  matters 
to  the  experienced  craftsman." 

2.  Stoves  heated  by  hot-water 
pipes. — Let  us  first  of  all  con- 
sider the  principle  on  which  these 
are  constructed.  In  Perkins' 
apparatus  for  conveying  heat 
through  buildings  by  the  circu- 
lation of  water  in  small-bore  hot- 
wa'er  pipes  an  endless  tube  or 
pipe  is  employed,  the  surface  of 
which  is  occasionally  increased  by 
spiral  or  other  turnings  where  the 
heat  is  to  be  given  off  or  acquired  : 
the  annexed  figure  may  serve  to 
illustrate  this  principle  ;  it  repre- 
sents a  strong  wrought-iron  tube 
of  about  one  inch  diameter  com- 
pletely filled  with  water;  the 
spiral  A  passes  through  a  furnace 
where  it  is  highly  heated,  and  the 
iHZ  water  is  consequently  put  into 

FlG-  G<  motion   in    the    direction    of   the 

arrows;   the   boiling   of   the    water   or   formation  of 
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steam  is  prevented  by  the  pressure,  whence  .the  ne- 
cessity of  the  extreme  perfection  and  strength  of  the 
tube.  B  represents  a  second  coil  which  is  supposed 
to  be  in  an  apartment  where  the  heat  is  to  be  given  out. 
C  is  a  screw  stopper  by  which  the  water  may  be  oc- 
casionally replenished.  By  this  form  of  apparatus  the 


FIG.  7. — Enamelling  Stove — in  a  Tin-plate  Priming  Factory — heated  by 
Perkins'  Hot-water  Pipes. 

water  may  be  heated  to  300°  or  400°,  or  even  higher, 
so  as  occasionally  to  singe  paper.  A  larger  tube  and 
lower  temperature  are,  however,  generally  preferable.1 

1  A.  question  has  been  raised  concerning  the  safety  of  Perkins' 
apparatus,  not  merely  as  relates  to  the  danger  of  explosion,  but  also 
respecting  that  of  high  temperature ;  and  it  has  been  asserted  that 
the  water  may  be  so  highly  heated  in  the  tubes  as  to  endanger  the 
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The  principle  of  Perkins'  invention  has,  during  the 
last  eighty  years,  i.e.  since  the  date  of  the  invention 
in  1831,  been  very  extensively  applied  not  only  for 
the  heating  of  buildings  of  every  description,  but  it 
has  also  been  utilized  for  numerous  industrial  pur- 
poses which  require  an  atmosphere  heated  up  to 
600°  F.  The  principle  lends  itself  specially  to  the 
design  of  apparatus  for  raising  and  maintaining  heat 
evenly  and  uniformly,  and  also  very  economically  for 
such  purposes  as  enamelling,  japanning,  and  lacquering. 

The  distinctive  feature  of  this  apparatus  when  ap- 
plied to  moderate  temperatures  lies  in  the  adoption 
of  a  closed  system  of  piping  of  small  bore,  a  certain 
portion  of  which  is  wound  into  a  coil  and  placed  in 
a  furnace  situated  in  any  convenient  position  outside 
the  drying  chamber  or  hot  closet.  The  circulation  is 
thus  hermetically  sealed  and  SD  proportioned  that 
while  a  much  high ?r  temperature  can  be  attained  than 
is  possible  with  a  system  of  pipes  open  to  the  atmos- 
phere, yet  a  certain  and  perfectly  safe  maximum  can- 
not by  any  possibility  be  exceeded. 

The  efficiency  of  the  apparatus  increases  within  cer- 
tain limits  in  proportion  to  the  pressure  employed, 
which  fact  explains  the  exceedingly  economical  results 
obtained,  while  the  fact  that,  owing  to  the  high  tempera- 
charring  and  even  inflammation  of  paper,  wood,  and  other  sub- 
stances in  their  contact  or  vicinity :  such  no  doubt  might  be  the 
case  in  an  apparatus  expressly  intended  for  such  purposes,  but  in 
the  apparatus  as  constructed  by  Perkins,  with  adequate  dampers 
and  safety  valves,  and  used  with  common  care,  no  such  result  can 
ensue.  Paper  bound  round  an  iron  tube  is  not  affected  till  the  tem- 
perature exceeds  400°;  from  420°  to  444°  it  becomes  brown  or 
slightly  singed  ;  sulphur  does  not  inflame  below  540°. 


THE   ENAMELLING   AND   JAPANNING    STOVE      39 


40 


HANDBOOK   ON 


THE   ENAMELLING  AND  .TAPANNING   STOVE      41 

fcure  used,  a  small-bore  pipe  can  be  made  more  effec- 
tive than  the  larger  pipes  used  in  any  open  system, 
accounts  for  the  lower  first  cost  of  the  Perkins'  ap- 
paratus. 

It  will  be  seen  from  the  various  illustrations  that 
the  articles  to  be  treated  are  absolutely  isolated  from 


FIG.  10. — Japanning  and  Enamelling  Stove  for  parts  of  Sewing  Machines, 
actual  contact  with  the  fire  or  the  fire  gases  and  other 

O 

impurities  which  must  be  an  objection  to  all  methods 
of  heating  by  means  which  are  not  of  a  purely  me- 
chanical nature.  This  principle  not  only  recommends 
itself  as  scientifically  correct  and  suited  to  the  purpose 
in  view,  but  is  also  a  very  simple  and  practical  one. 
It  affords  the  means  of  applying  the  heat  at  the  point 
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where  it  is  required  to  do  the  work  without  unduly 
heating  parts  where  heat  is  unnecessary ;  it  secures 
absolute  uniformity,  perfect  continuity,  and  the  high- 
est possible  fuel  economy. 

The  nature  of  the  work  to  be  executed  in  the  differ- 
ent classes  and  various  sizes  of  stoves  vary  so  greatly 
and  indefinitely  that  only  by  careful  attention  to  the 
special  requirements  of  each  case,  on  the  part  of  the 
designers  and  constructors,  is  it  possible  to  obtain  the 
most  satisfactory  results. 

The  arrangement  of  fixing  the  pipes  round  the 
lower  walls  of  the  room  in  this  form  of  stove  is  some- 
what cumbersome,  but  in  a  roomy  stove  this  slight 
drawback  is  not  felt  quite  so  much.  However,  it  seems 
a  good  principle  to  leave  every  inch  of  internal  space 
available  for  the  goods  to  be  enamelled  or  japanned. 
This  principle  is  carried  out  to  the  letter  in  the  other 
form  of  stoves  described  and  illustrated  in  the  sequel. 

The  figure  shows  a  section  through  single  chamber 
japanning  and  enamelling  oven  heated  by  hot-water 
pipes  (steel)  closed  at  both  ends  and  partially  filled  with 
water  which  always  remains  sealed  up  therein,  and 
never  evaporates  until  the  pipes  require  to  be  refilled. 

This  stove  may  be  heated  (1)  by  hot-water  pipes 
(iron),  (2)  by  super-heated  water,  (3)  by  steam,  but 
only  to  80°  C.  The  different  compartments  may  be 
heated  to  uniform  or  to  different  temperatures  with 
hot  water ;  the  stoke-hole  is  at  the  side  and  thus 
quite  separated  from  the  stove  proper. 

The  ovens  must  be  on  the  ground  floor,  so  that 
the  superheated  steam  from  the  basement  may  be 
available. 
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The  great,  drawback  to  the  use  of  gas  for  heating 
japanning  and  enamelling  .stoves  is  fie  great  cost  of 
coal  gas. 


FIG.  13. — Portable  Gas  Heated  Japanning  and  Enamelling  Stove 
fitted  with  Shelves,  Thermometer,  etc. 

PIGMENTS  SUITABLE  FOR  JAPANNING  WITH  NATURAL 
LACQUER. 

White  Pigments. — Barium  sulphate  and  bismuth 
oxychloride.  These  two  are  used  for  the  white  lacquer 
or  as  a  body  for  coloured  lacquers.  When  the  lacquer 
is  to  be  dried  at  a  high  temperature  barium  sulphate  'is 
preferable,  but  when  it  is  dried  at  an  ordinary  tempera- 
ture bismuth  oxychloride  is  better.  Since  the  lacquer 
is  originally  of  a  brown  colour  the  white  lacquer  is  not 
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pure  white,  but  rather  greyish  or  yellowish.  Many 
white  pigments,  such  as  zinc  oxide,  zinc  sulphide, 
calcium  carbonate,  barium  carbonate,  calcium  sulphate, 
lead  white,  etc.,  turn  brown  to  black,  and  no  white 
lacquer  can  be  obtained  wioh  them. 

Red  Pigments. — Vermilion  and  red  oxide  of  iron- 
These  two  are  used  for  the  red  lacquer,  but  vermilion 
should  be  stoved  at  a  low  temperature. 

Blue  Pigment. — Prussian  blue. 

Yellow  Pigments. — Cadmium  sulphide,  lead  chro- 
maie  and  orpiment. 

Green  Pigment.  —  Chromium  oxide  (?  Guignet's 
green) . 

Black  Pigment. — Lamp  black.  This  is  one  of  the 
pigments  for  black  lacquer,  but  does  not  give  a 
brilliant  colour,  therefore  it  is  better  to  prepare  the 
black  lacquer  by  adding  iron  powder  or  some  com- 
pound of  iron  to  the  1  icquer. 

Various  mixed  colours  are  obtained  by  mixing  some 
of  the  above-mentioned  pigments. 

Examples  of  application  are  as  follows  :— 

(1)  Golden    Yellow.— Finished    lacquer,  10    parts; 
gamboge,  1  to  3  ;  solvent,  5.     If  utensils  are  lacquered 
with  this  thin   lacquer  and  dried  for  about  2  hours 
in  an  air-oven  at  a  temperature  of  1 20°  C.  a  beautiful 
hard  coating  of  golden  colour  is  obtained. 

(2)  Black. — Black  lacquer,  10  parts;  solvent  2  to  4. 
Utensils  lacquered  with  this  lacquer  are  dried  for  about 
an  hour  at  130°  to  140°  C. 

(3)  Red. — Vermilion,  10  parts  ;  finished  lacquer,  4  ; 
solvent,  2.     This  lacquer  is  dried  for  about  an  hour  at 
130°  to  140°  C. 
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(4)  Khaki   or   Dirty    Yellow.  —  Barium    sulphate, 
100  parts  ;  chromic  oxide,  3  ;  finished  lacquer,  20  to  25  ; 
solvent,  15.     This  lacquer  is  dried  for  about  half  an 
hour  at  160°  C. 

(5)  Green. — Barium   sulphate,  100  parts;    chromic 
oxide,  20  to  50  ;  finished  lacquer,  40  to  50  ;  solvent,  20. 
This  is  dried  for  about  10  minutes  at  160°  C. 

(6)  Yellow. — Barium    sulphate,     1 00    parts ;     lead 
chromate,  40  ;  finished  lacquer,  40  ;  solvent,  20.     This 
is  dried  for  about  15  minutes  at  150°  C. 

Almost  all  pigments  other  than  the  above-mentioned 
are  blackened  by  contact  with  lacquer  or  suspend  its 
drying  quality. 

Several  organic  lakes  can  be  used  for  co^ured 
lacquers,  that  is  to  say,  Indian  yellow,  thioflavin,  and 
auramine  lake  for  a  yellow  lacquer ;  fuchsine,  rhoda- 
mine,  and  chloranisidin  lake  for  a  red  ;  diamond  sky 
blue,  and  patent  nileblue  lake  for  a  blue  ;  acid  green, 
diamond  green,  brilliant  milling  green,  vert-methyl 
lake,  etc.,  for  a  green ;  methyl  violet,  acid  violet,  and 
migenta  lake  for  a  violet;  phloxine  lake  for  a  pink. 
These  lakes,  however,  are  decomposed  more  or  less  on 
heating  and  fail  to  give  proper  colours  when  dried  at 
a  high  temperature. 

MODERN  METHODS  OF  JAPANNING  AND  ENAMELLING 
WITH  NATURAL  JAPANESE  LACQUER. 

Urushiol,  the  principal  constituent  of  Japanese 
lacquer,  does  not  according  to  the  Japanese  investi- 
gator, Kisaburu  Miryama,  dry  by  itself  at  ordinary 
temperatures,  but  can  be  dried  with  ease  at  a  tem- 
perature above  96°  C.  In  the  same  way,  lacquer 
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that  has  been  heated  to  a  temperature  above  70°  C. 
and  has  entirely  lost  its  drying  quality  can  be  easily 
dried  at  a  high  temperature.  In  this  method  of 
japanning  the  higher  the  temperature  is,  the  more 
rapidly  does  the  drying  take  place ;  for  instance,  a 
thin  layer  of  urushiol,  or  lacquer,  hardens  within  5 
hours  at  100°  C.,  within  30  minutes  at  150°  C.,  and 
within  10  minutes  at  180°  C.  Japanning  at  a  high 
temperature  with  natural  lacquer  does  not  require  the 
presence  of  the  enzymic  nitrogenous  matter  in  the 
lacquer,  and  gives  a  transparent  coating  which  is 
quite  hard  and  resistant  to  chemical  and  mechanical 
action ;  in  these  respects  it  is  distinguished  from  that 
dried  at  an  ordinary  temperature.  During  the  drying, 
oxygen  is  absorbed  from  the  atmosphere  and  at  the 
same  time  a  partial  decomposition  takes  place. 

This  method  of  japanning  has  its  application  in 
lacquering  metal  work,  glass,  porcelain,  earthenware, 
canvas,  papier-mache,  etc. ;  because  the  drying  is 
effected  in  a  short  time,  and  the  coating  thus  obtained 
is  much  more  durable  than  the  same  obtained  by  the 
ordinary  method. 

For  practical  purposes  it  is  better  to  tkin  the  lacquer 
with  turpentine  oil  or  other  solvent  in  order  to  facili- 
tate the  lacquering  and  lessen  the  drying  time  of  the 
lacquer.  Since  the  lacquer-coating  turns  brown  at  a 
high  temperature,  lacquers  of  a  light  colour  should  be 
dried  at  120°  to  150°  C. ;  and  even  those  of  a  deep 
colour  must  not  be  heated  above  180°  C.  Most  pig- 
ments are  blackened  by  lacquer ;  therefore  the 
varieties  of  coloured  lacquers  are  very  limited. 


SECTION  V. 

COLOURS  FOR  POLISHED  BRASS— MISCELLANEOUS. 
PAINTING  ON  ZINC  OR  ON  GALVANIZED  IRON. 

PAINTING  on  zinc  or  galvanized  iron  is  facilitated 
by  employing  a  mordant  of  1  quart  of  chloride  of 
copper,  1  of  nitrate  of  copper,  and  1  of  sal-ammoniac, 
dissolved  in  64  parts  of  water.  To  this  mixture  add 
1  part  of  commercial  hydrochloric  acid.  This  is 
brushed  over  the  zinc,  and  dries  a  dull-grey  colour  in 
from  twelve  to  twenty-four  hours,  paint  adhering 
perfectly  to  the  surface  thus  formed. 

BRONZING  COMPOSITIONS. 

The  following  are  the  formulae  for  a  variety  of  baths, 
designed  to  impart  to  polished  brass  various  colours. 
The  brass  objects  are  put  into  boiling  solutions  com- 
posed of  different  salts,  and  the  intensity  of  the  shade 
obtained  is  dependent  upon  duration  of  the  immersion. 
With  a  solution  composed  of  sulphate  of  copper.  120 
grains  ;  hydrochlorate  of  ammonia,  30  grains  ;  and  water 
1  quart,  grejnish  shades  are  obtained.  With  the 
following  solution,  all  the  shades  of  brown,  from 
orange-brown  to  cinnamon,  are  obtained :  chlorate 
of  potash,  150  grains  ;  sulphate  of  copper,  150  grains  ; 
and  water,  1  quart.  The  following  solution  gives  the 
brass  first  a  rosy  tint,  and  then  colours  it  violet  and 
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blue  :  sulphate  of  copper,  435  grains  ;  hyposulphite  of 
soda,  300  grains ;  cream  of  tartar,  150  grains ;  and  water, 
1  pint.  Upon  adding  to  this  solution  ammoniacal 
sulphate  of  iron,  300  grains,  and  hyposulphite  of  soda, 
300  grains,  there  are  obtained,  according  to  the  dura- 
tion of  the  immersion,  yellowish,  orange,  rosy,  and 
then  bluish  shades.  Upon  polarizing  the  ebullition, 
tie  blue  tint  gives  way  to  yellow,  and  finally  to  a 
pretty  grey.  Silver,  under  the  same  circumstances, 
becomes  very  beautifully  coloured.  After  a  long  ebul- 
lition in  the  following  solution,  we  obtain  a  yellow- 
brown  shade,  and  then  a  remarkable  fire-red :  chlo- 
rate of  potash,  75  grains  ;  carbonate  of  nickel,  30  grains  ; 
salt  of  nickel,  75  grains;  and  water,  10  oz.  The 
following  solution  gives  a  beautiful  dark-brown 
colour :  chlorate  of  potash,  75  grains ;  salt  of  nickel, 
150  grains;  and  water,  10  oz.  The  following  gives 
in  the  first  place,  a  red,  which  passes  to  blue,  then  to 
pale  lilac,  and  finally  to  white:  orpinient,  75  grains; 
crystallized  sal-sodse,  150  grains ;  and  water,  10  oz. 
The  following  gives  a  yellow-brown :  salt  of  nickel, 
75  grains  ;  sulphate  of  copper,  75  grains ;  chlorate  of 
potash,  75  grains  ;  and  water,  10  oz.  On  mixing  the 
following  solutions,  sulphur  separates,  and  the  brass 
becomes  covered  with  iridescent  crystallizations  :  (1) 
cream  of  tartar,  75  grains ;  sulphate  of  copper,  75 
grains ;  and  water,  10  oz.  (2j  Hyposulphite  of  soda, 
225  grains  ;  and  water,  5  oz.  Upon  leaving  the  brass 
objects  immersed  in  the  following  mixture,  contained 
in  corked  vessels,  they  at  length  acquire  a  very 
beautiful  blue  colour  :  hepar  of  sulphur,  75  grains  ; 
ammonia,  75  grains  ;  and  water,  4  oz. 
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A  GOLDEN  VARNISH  FOR  METAL. 

Take  2  oz.  of  gum  sandarach,  1  oz.  of  litharge  of 
gold,  and  4  oz.  of  clarified  linseed  oil,  which  boil  in  a 
glazed  earthenware  vessel  till  the  contents  appear  of 
a  transparent  yellow  colour.  This  will  make  a  good 
varnish  for  the  final  coating  for  enamelled  and  japanned 
goods. 

CARRIAGE  VARNISH. 

The  following  is  used  for  the  wheels,  springs,  and 
carriage  parts  of  coaches  and  other  vehicles :  Take  of 
pale  African  copal  8  Ib. ;  fuse,  and  add  2£  gallons  of 
clarified  linseed  oil ;  boil  until  very  stringy,  then  add 
J  Ib.  each  of  dry  copperas  and  litharge  ;  boil,  and  thin 
with  5 1  gallons  of  turpentine;  then  mix  while  hot 
with  the  following  varnish,  and  immediately  strain 
the  mixture  into  a  covered  vessel.  Gum  anime,  8  Ib. ; 
clarified  linseed  oil,  2|  gallons ;  J  Ib.  each  of  dried 
sugar  of  lead  and  litharge ;  boil,  and  thin  with  5^  gal- 
lons of  turpentine ;  and  mix  it  while  hot  as  above 
directed.  Of  course  these  quantities  will  only  do  for 
big  jobs,  and  as  it  has  to  do  with  metal,  it  has  been 
thought  advisable  to  include  the  formula  in  this  hand- 
book. 

METAL  POLISHES. 

The  active  constituent  of  all  metal  polishes  is 
generally  chalk,  rouge,  or  tripoli,  because  these  pro- 
duce a  polish  on  metallic  surfaces.  The  following 
recipes  give  good  polishing  soaps  :— 

(1)   20  to   25  Ib.  liquid  soap   is   intimately  mixed 
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with  about  30  Ib.  of  Swedish  chalk  and  A  Ib.  Pompeiian 
red.  (2)  25  Ib.  liquid  coco-nut  oil  soap  is  mixed 
with  2  Ib.  tripoli,  and  1  Ib.  each  alum,  tartaric  acid, 
and  white  lead.  (3)  25  Ib.  liquid  coco-nut  oil  soap  is 
mixed  with  5  Ib.  rouge  and  1  Ib.  ammonium  carbonate. 
(4)  24  Ib.  coco-nut  oil  are  saponified  with  12  Ib.  soda 
lye  of  38°  to  40°  B.,  after  which  3  Ib.  rouge,  3 
Ib.  water,  and  32  grammes  ammonia  are  mixed  in.  Good 
recipes  for  polishing  pomades  are  as  follows  :  (1)  5 
Ib.  lard  and  yellow  vaseline  is  melted  and  mixed  with 
1  Ib.  fine  rouge.  (2)  2  Ib.  palm  oil  and  2  Ib.  vaseline 
are  melted  together,  and  then  1  Ib.  rouge,  400  grains 
tripoli,  and  20  grains  oxalic  acid  are  stirred  in.  (3) 
4  Ib.  fatty  petroleum  and  1  Ib.  lard  are  heated  and  mixed 
with  1  Ib.  of  rouge.  The  polishing  pomades  are  gener- 
ally perfumed  with  essence  of  myrbane.  Polishing 
powders  are  prepared  as  follows  :  (1)  4  Ib.  magnesium 
carbonate,  4  Ib.  chalk,  and  7  Ib.  rouge  are  intimately 
mixed.  (2)  4  Ib.  magnesium  carbonate  are  mixed  with 
150  grains  fine  rouge.  An  excellent  and  harmless 
polish ing  water  is  prepared  by  shaking  together  250 
grains  floated  chalk,  1  Ib.  alcohol,  and  20  grains  am- 
monia. Gilded  articles  are  most  readily  cleansed  with  a 
solution  of  5  grains  borax  in  100  parts  water,  by  means 
of  a  sponge  or  soft  brush.  The  articles  are  then  washed 
in  pure  water,  and  dried  with  a  soft  linen  rag. 
Silverware  is  cleansed  by  rubbing  with  a  solution  of 
sodium  hyposulphite. 

BLACK  PAINTS. 

Carbon,  in  one  form  or  another,  is  the  base  of  all 
black  pigments.     By  far  the  most  common  of  these,  as 
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used  in  structural  plants,  is  graphite.  Other  black 
pigments  are  lamp-black  (including  carbon  black)  and 
bone-black,  the  former  being  produced  in  many  grades, 
varying  in  price  from  twopence  to  half  a  crown  per 
pound.  Bone-black,  which  is  refuse  from  the  sugar- 
holism  black,  varies  in  the  percentage  of  carbon  con- 
tained, which  is  usually  about  10  or  12  per  cent,  the 
remainder  being  the  mineral  matter  originally  present 
in  the  bone,  and  containing  3  or  4  per  cent  of  carbon- 
ate, whilst  most  of  the  remainder  is  phosphate  of  lime. 
Lamp-black  is  an  absolutely  impalpable  powder,  which 
having  a  small  amount  of  greasy  matter  in  it,  greatly 
retards  the  drying  of  the  oil  with  which  it  may  be 
mixed.  For  this  reason  it  is  not  used  by  itself,  but  is 
added  in  small  quantity  to  other  paints,  which  it  afiects 
by  changing  their  colour,  and  probably  their  durability. 
For  example,  it  is  a  common  practice  to  add  it  to  red 
lead,  in  order  to  tone  down  its  brilliant  colour,  and  also 
to  correct  the  tendency  it  has  to  turn  white,  due  to 
the  conversion  of  the  red  oxide  of  lead  into  > the  car- 
bonate. 

BLACK  STAIN  FOR  IRON. 

For  colouring  iron  and  steel  a  dead  black  of  superior 
appearance  and  permanency,  the  following  is  a  good 
formula  :  1  part  bismuth  chloride,  2  parts  mercury 
bi-chloride,  1  part  copper  chloride,  6  parts  hydrochloric 
acid,  5  parts  alcohol,  and  50  parts  lamp-black,  these 
being  all  well  mixed.  To  use  this  preparation  success- 
fully— the  article  to  be  blacked  or  bronzed  being  first 
made  clean  and  free  from  grease — it  is  applied  with  a 
swab  or  brush,  or,  better  still,  the  object  may  be  dipped 
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into  it;  the  liquid  is  allowed  to  dry  on  the  metal,  and 
the  latter  is  then  placed  in  boiling  water,  the  tempera- 
ture being  maintained  for  half  an  hour.  If,  after  this, 
the  colour  is  not  so  dark  as  is  desired,  the  operation 
has  simply  to  be  repeated,  and  the  result  will  be  found 
satisfactory.  After  obtaining  the  desired  degree  of 
colour,  the  latter  is  fixed,  as  well  as  much  improved 
generally,  by  placing  for  a  few  minutes  in  a  bath  of 
boiling  oil,  or  by  coating  the  surface  with  oil,  and 
heating  the  object  till  the  oil  is  completely  driven  off. 
The  intense  black  obtained  by  this  method  is  admirable. 

Another  black  coating  for  ironwork,  which  is  really 
a  lacquer,  is  obtained  by  melting  ozokerite,  which 
becomes  a  brown  resinous  mass,  with  a  melting-point 
at  140°  F.  The  melted  mass  is  then  further  heated  to 
212°  F.,  the  boiling-point  of  water.  The  objects  to  be 
lacquered  are  scoured  clean  by  rubbing  with  dry  sand, 
and  are  dipped  in  the  melted  mass.  They  are  then 
allowed  to  drip,  and  the  ozokerite  is  ignited  by  the 
objects  being  held  over  a  fire.  After  the  ozokerite  has 
burned  away,  the  flame  is  extinguished,  and  the  iron 
acquires  a  firmly  adhering  black  coating,  which  resists 
atmospheric  influences,  as  well  as  acids  and  alkalies. 
If  the  black  iron  vessels  are  to  contain  alkaline  liquids, 
the  above  operation  is  repeated. 

A  good  cheap  stock  black  paint  or  varnish  for 
ironwork  is  prepared  as  follows :  Clear  (solid)  wood 
tar,  10  Ib. ;  lamp  black  or  mineral  black,  li  Ib. ;  oil  of 
turpentine,  5$  quarts.  The  tar  is  first  heated  in  a  large 
iron  pot  to  boiling-point,  or  nearly  so,  and  the  heat  is 
continued  for  about  4  hours'.  The  pot  is  then  re- 
moved from  the  fire  out  of  doors,  and  while  still  warm, 
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and  not  hot,  the  turpentine,  mixed  with  the  black,  is 
stirred  in.  If  the  varnish  is  too  thick  to  dry  quickly, 
add  more  turpentine.  Benzine  can  be  used  instead  of 
turpentine,  but  the  results  are  not  so  good.  Asphaltum 
is  preferable  to  the  cheap  tar. 

To  make  another  good  black  varnish  for  ironwork, 
take  8  Ib.  of  asphaltum  and  fuse  it  in  an  iron  kettle, 
then  add  2  gallons  of  boiled  linseed  oil,  1  Ib.  of  litharge, 
\  Ib.  of  sulphate  of  zinc  (add  these  slowly,  or  the 
mixture  will  boil  over),  and  boil  them  for  about  3 
hours.  Then  add  1^  Ib.  of  dark  gum  amber,  and  boil 
for  2  hours  longer,  or  until  the  mass  will  become  quite 
thick  when  cool.  After  this  it  should  be  thinned  with 
turpentine  to  the  proper  consistency. 

YTARNISHES   FOR   IRONWORK. 

A  reliable  authority  gives  the  following  as  a  very 
good  recipe  for  ironwork  varnish.  Take  2  Ib.  of  tar 
oil,  -j-  Ib.  of  pounded  resin,  and  J  Ib.  of  asphaltum,  and 
dissolve  together,  and  then  mix  while  hot  in  an  iron 
kettle,  taking  all  care  to  prevent  the  flames  getting  into 
contact  with  the  mixture.  When  cold  the  varnish  is 
ready  for  application  to  outdoor  ironwork.  Another 
recipe  is  to  take  3  Ib.  of  powdered  resin,  place  it  in  a 
tin  or  iron  vessel,  and  add  thereto  2-j-  pints  of  spirits  of 
turpentine,  which  well  shake,  and  then  let  it  stand  for 
a  day  or  two,  giving  it  an  occasional  shake.  Then  add 
to  it  5  quarts  of  boiled  oil,  shake  it  thoroughly  well  all 
together,  afterwards  letting  it  stand  in  a  warm  room 

t5  t> 

till  it  gets  clear.  The  clear  portion  can  then  be  drawn 
off  and  used,  or  reduced  with  spirits  of  turpentine  till 
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of  the  requisite  consistency.  For  making  a  varnish 
suitable  for  iron  patterns,  take  sufficient  oil  of  turpen- 
tine for  the  purpose  of  the  job  in  hand,  and  drop  into 
it,  drop  by  drop,  some  strong  commercial  oil  of  vitriol, 
when  the  acid  will  cause  a  dark  syrupy  precipitate  in 
the  oil  of  turpentine,  and  continue  to  add  the  drops  of 
vitriol  till  the  precipitate  ceases  to  act,  after  which 
pour  oft  the  liquid  and  wash  the  syrupy  mass  with 
water,  when  it  will  be  ready  for  use.  When  the  iron 
pattern  is  to  be  varnished,  it  must  be  heated  to  a  gentle 
degree,  the  syrupy  product  applied,  and  then  the  article 
allowed  to  dry. 

A  fine  black  varnish  suitable  for  the  covering  of 
broken  places  in  sewing  machines  and  similar  articles, 
where  the  japanned  surface  has  become  injured  or 
scratched,  can  be  made  by  taking  some  fine  lamp-black 
or  ivory-black,  and  thoroughly  mixing  it  with  copal 
varnish.  The  black  must  be  in  a  very  fine  powder, 
and  to  mix  the  more  readily  it  should  be  made  into  a 
pasty  mass  with  turpentine.  For  the  ordinary  repair- 
ing shop  this  will  be  found  very  handy. 

The  following  is  a  simple  way  for  tarring  sheet-iron 
pipes  to  prevent  rusting.  The  sections  as  made  should 
be  coated  with  coal  tar,  and  then  filled  with  light  wood 
shavings,  and  the  latter  set  alight.  The  effect  of  this 
treatment  will  be  to  render  the  iron  practically  proof 
against  rust  for  an  indefinite  period,  rendering  future 
painting  unnecessary.  It  is  important,  of  course,  that 
the  iron  should  not  be  made  too  hot,  or  kept  hot  for  too 
long  a  time,  lest  the  tar  should  be  burnt  off'. 

The  following  is  a  varnish  for  iron  and  steel  given 
by  a  recognized  authority :  5  parts  of  camphor  and 
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elemi,  15  parts  of  sandarach,  and  10  parts  of  clear 
grains  of  mastic,  are  dissolved  in  the  requisite  quantity 
of  alcohol,  and  applied  cold. 

Another  good  black  enamel  for  small  articles  can  be 
made  by  mixing  1  Ib.  of  asphaltum  with  1  Ib.  of  resin 
in  4  lb.  of  tar  oil,  well  heating  the  whole  in  an  iron 
vessel  before  applying. 

A  good  brown  japan  can  be  prepared  by  separately 
heating  equal  quantities  of  amber  and  asphaltum,  and 
adding  to  each  one-half  the  quantity  by  weight  of 
boiled  linseed  oil.  Both  compounds  are  then  mixed 
together.  Copal  resin  may  be  substituted  for  the 
amber,  but  it  is  not  so  durable.  Oil  varnish  made 
from  amber  is  highly  elastic.  If  it  is  used  to  protect 
tin-plate  printing,  when  the  plates  after  stoving  have 
been  subsequently  rolled  so  as  to  distort  the  letters, 
the  varnish  has  in  no  way  suffered,  and  its  surface 
remains  unbroken. 

A  bronzing  composition  for  coating  iron  consists'  of 
120  parts  mercury,  10  parts  tin,  20  parts  green  vitriol, 
120  parts  water,  and  15  parts  hydrochloric  acid  of  1*2 
specific  gravity. 


SECTION  VI. 

PROCESSES  FOR  TIN  PLATING. 

IN  these  days  of  making  everything  look  what  it  is 
not,  perhaps  the  best  and  cheapest  substitute  for 
silver  as  a  white  coating  for  table  ware,  culinary 
vessels,  and  the  many  articles  requiring  such  a  coating, 
is  pure  tin.  It  does  not  compare  favourably  with 
silver  in  point  of  hardness  or  wearing  qualities,  but  it 
costs-  very  much  less  than  silver,  is  readily  applied,  and 
can  be  easily  kept  clean  and  bright.  In  tinning 
hollow  ware  on  the  inside  the  metal  article  is  first 
thoroughly  cleansed  by  pickling  it  in  dilute  muriatic 
or  sulphuric  acid  and  then  scouring  it  with  fine  sand.  It 
is  then  heated  over  a  fire  to  about  the  melting-point  of 
tin,  sprinkled  with  powdered  resin,  and  partly  filled 
with  melted  pure  grain  tin  covered  with  resin  to  pre- 
vent its  oxidation.  The  vessel  is  then  quickly  turned 
and  rolled  about  in  every  direction,  so  as  to  bring  every 
part  of  the  surface  to  be  covered  in  contact  with  the 
molten  metal.  The  greater  part  of  the  tin  is  then 
thrown  out  and  the  surface  rubbed  over  with  a  brush 
of  tow  to  equalize  the  coating;  and  if  not  satisfactory 
the  operation  must  be  repeated.  The  vessels  usually 
tinned  in  this  manner  are  of  copper  and  brass,  but  with 
a  little  care  in  cleaning  and  manipulating,  iron  can 
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also  be  satisfactorily  tinned  by  this  means.  The  vessels 
to  be  tinned  must  always  be  sufficiently  hot  to  keep 
the  metal  contained  in  them  thoroughly  fused.  This 
is  covering  by  contact  with  melted  tin. 

The  amalgam  process  is  not  so  much  used  as  it  was 
formerly.  It  consists  in  applying  to  the  clean  and  dry 
metallic  surface  a  film  of  a  pasty  amalgam  of  tin  with 
mercury,  and  then  exposing  the  surface  to  heat,  which 
volatilizes  the  latter,  leaving  the  tin  adhering  to  the 
metal. 

The  immersion  process  is  the  best  adapted  to  coat- 
ing articles  of  brass  or  copper.  When  immersed  in  a  hot 
solution  of  tin  properly  prepared  the  metal  is  precipi- 
tated upon  their  surfaces.  One  of  the  best  solutions 
for  this  purpose  is  the  following  :— 

Ammonia  alum 17{  oz. 

Boiling 12.|  Ib. 

Protochloride  of  tin 1  oz. 

The  articles  to  be  tinned  must  be  first  thoroughly 
cleansed,  and  then  kept  in  the  hot  solution  until  pro- 
perly whitened.  A  better  result  will  be  obtained  by 
using  th.3  following  bath,  and  placing  the  pieces  in 
contact  with  a  strip  of  clean  zinc,  also  immersed  : — 

Bitartrate  of  potassium        .         .         .         .        14  oz. 

Soft  water 24    „ 

Protochloride  of  tin 1      ,, 

It  should  be  boiled  for  a  few  minutes  before  using. 

The  following  is  one  of  the  best  solutions  for  plating 
with  tin  by  the  battery  process  :— 

Potassium  pyrophosphate    .         .         .         .         12  oz. 

Protochloride  of  tin 4|  ,, 

Water  20  „ 
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The  anode  or  feeding-plate  used  in  this  bath  consists  of 
pure  Banca  tin.  This  plate  is  joined  to  the  positive 
(copper  or  carbon)  pjle  of  the  battery,  while  the  work 
is  suspended  from  a  wire  connected  with  the  negative 
(zinc)  pole.  A  moderately  strong  battery  is  required, 
and  the  work  is  finished  by  scratch-brushing. 

In  Weigler's  process  a  bath  is  prepared  by  passing 
washed  chlorine  gas  into  a  concentrated  aqueous  solu- 
tion of  stannous  chloride  to  saturation,  and  expelling 
excess  of  gas  by  warming  the  solution,  which,  is  then 
diluted  wi'h  about  ten  volumes  of  water,  and  filtered, 
if  necessary.  The  articles  to  be  plated  are  pickled  in 
dilute  sulphuric  acid,  and  polished  with  fine  sand  and 
a  scratch-brush,  rinsed  in  water,  loosely  wound  round 
with  zinc  wire  or  tape,  and  immersed  in  the  bath  for  ten 
or  fifteen  minutes  at  ordinary  temperatures.  The  coat- 
ing is  finished  with  the  scratch-brush  and  whiting. 
By  this  process  cast-  or  wrought-iron,  steel,  copper, 
brass,  and  lead  can  be  tinned  without  a  separate 
battery.  The  only  disadvantage  of  the  process  is  that 
the  bath  soon  becomes  clogged  up  with  zinc  chloride, 
and  the  tin  salt  must  be  frequently  removed.  In 
Hern's  process  a  bath  composed  of— 

Tartaric  acid         .         .         .         .         .         .  2  oz. 

Water 100    ,, 

Soda     . 3    „ 

Protochloride  of  tin      .         .         .         .         .  3    ,, 

is  employed  instead  of  the  preceding.  It  requires  a 
somewhat  longer  exposure  to  properly  tin  articles  in 
this  than  in  Weigler's  bath.  Either  of  these  baths 
may  be  used  with  a  separate  battery. 
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GALVANIZING. 

GALVANIZING,  as  a  protecting  surface  forlargj  articles, 
such  as  enter  into  t'ie  construction  of  bridges,  roofs, 
and  shipwork,  has  not  quite  reached  the  point  of  ap- 
preciation that  possibly  the  near  future  may  award  to 
it.  Certain  fallacies  existed  for  a  long  time  as  to  the 
relative  merits  of  the  dry  or  molten  and  the  wet  or 
electrolytical  methods  of  galvanizing.  The  latter  was 
found  to  be  costly  and  slow,  and  the  results  ob- 
tained were  erratic  and  not  satisfactory,  and  soon 
gave  place  to  the  dry  or  molten  bath  process,  as  in 
practice  at  the  present  day;  but  the  difficulty  of 
management  in  connexion  with  large  baths  of  molten 
material,  and  the  deterioration  of  the  bath,  and  other 
mechanical  causes,  limit  the  process  to  articles  of  com- 
paratively small  size  arid  weight.  The  electro  deposi- 
tion of  zinc  has  been  subject  to  many  patents,  and  the 
efforts  to  introduce  it  have  been  lamentable  in  both  a 
mechanical  and  financial  sense.  Most  authorities  re- 
commend a  current  density  of  18  or  20  amperes  per 
square  foot  of  cathode  surface,  and  aqueous  solutions 
of  zinc  sulphate,  acetate  or  chloride,  ammonia,  chloride 
or  tart  rate,  as  being  the  most  suitable  for  deposition. 
Electrolytes  made  by  adding  caustic  potash  or  soda  to 
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a  suitable  zinc  salt  have  been  found  to  be  unworkable 
in  practice  on  account  of  the  formation  of  an  insoluble 
zinc  oxide  on  the  surface  of  the  anode  and  the  result- 
ant increased  electrical  resistance ;  the  electrolytes  are 
also  constantly  getting  out  of  order,  as  more  metal  is 
taken  out  of  the  solution  than  could  possibly  be  dis- 
solved from  the  anodes  by  the  chemicals  set  free  on 
account  of  this  insoluble  scale  or  furring  up  of  the 
anodes,  which  sometimes  reaches  one-eighth  of  an  inch 
in  thickness.  To  all  intents  and  purposes  the  deposits 
obtained  from  acid  solutions  under  favourable  circum- 
stances are  fairly  adhesive  when  great  care  has  been 
exercised  to  thoroughly  scale  and  clean  the  surface  to 
be  coated,  which  is  found  to  be  th  }  principal  difficulty 
in  the  application  of  any  electro-chemical  process  for 
copper,  lead,  or  tin.  as  well  as  for  zinc,  and  that  renders 
even  the  application  of  paint  or  other  brush  compounds 
so  futile  unless  honestly  complied  with.  Unfortu- 
nately these  acid  zinc  coatings  are  of  a  transitory  nature, 
their  durability  being  incomparable  with  hot  galvan- 
izing, as  the  deposit  is  porous  and  retains  some  of  the 
acid  salts,  which  cause  a  wasting  of  the  zinc,  and  con- 
sequently the  rusting  of  the  iron  or  steel.  Castings 
coated  with  acid  zinc  ru^t  comparatively  quickly,  even 
when  the  porosity  has  been  reduced  by  oxidation,  aggra- 
vated no  doubt  by  some  of  the  corroding  agents — sal- 
ammoniac,  for  instance — being  forced  into  the  pores  of 
the  metal.  Other  matters  of  serious  moment  in  the  elec- 
tro-zincing process,  apart  from  the  slowness  of  the  opera- 
tion, were  the  uncertain  nature,  thickness,  and  extent 
of  the  coating  on  articles  of  irregular  shape,  and  the 
formation  of  loose,  dark-coloured  patches  on  the  work  ; 
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the  unhealthy  and  non-metallic  look  and  want  of 
brilliancy  and  the  lustre  prevented  engineers  and  the 
trade  from  accepting  the  process  or  its  results,  ex- 
cept for  the  commoner  articles  of  use.  To  obviate  any 
tendency  of  the  paint  to  peel  off  from  the  zinc  sur- 
face, as  it  generally  manifests  a  disposition  to  do,  it  is 
recommended  to  coat  all  the  zinc  surfaces,  previous  to 
painting  them,  with  the  following  compound :  1  part 
chloride  of  copper,  1  part  nitrate  of  copper,  1  part  sal- 
ammoniac,  dissolved  in  61  parts  of  water,  and  then  add 
1  part  commercial  hydrochloric  acid.  When  the  zinc 
is  brushed  over  with  this  mixture  it  oxidizes  the  sur- 
face, turns  black,  and  dries  in  from  twelve  to  twenty- 
four  hours,  and  may  then  be  painted  over  without  any 
danger  of  peeling.  Another  and  more  quickly  ap- 
plied coating  consists  of  bi-chloride  of  platinum,  1  part 
dissolved  in  10  parts  of  distilled  water,  and  applied 
either  by  a  brush  or  sponge.  It  oxidizes  at  once,  turns 
black,  and  resists  the  weak  acids,  rain,  and  the  elements 
generally. 

Zinc  surfaces,  after  a  brief  exposure  to  the  air,  be- 
come coated  with  a  thin  film  of  oxide — insoluble  in 
water — which  adheres  tenaciously,  forming  a  protec- 
tive coating  to  the  underlying  zinc.  So  long  as  the  zinc 
surface  remains  intact,  the  underlying  metal  is  pro- 
tected from  corrosive  action,  but  a  mechanical  or  other 
injury  to  the  zinc  coating  that  exposes  the  metal 
beneath,  in  the  presence  of  moisture  causes  a  very 
rapid  corrosion  to  be  started,  the  galvanic  action  being 
changed  from  the  zinc  positive  to  zinc  negative,  and 
the  iron,  as  the  positive  element  in  the  circuit,  is  cor- 
roded instead  of  the  zinc.  When  galvanized  iron  is 
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immersed  in  a  corrosive  liquid,  the  zinc  is  attacked  in 
preference  to  the  iron,  provided  both  the  exposed 
parts  of  the  iron  and  the  protected  parts  are  immersed 
in  the  liquid.  The  zinc  has  not  the  same  protective 
quality  when  the  liquid  is  sprinkled  over  the  surface 
and  remains  in  isolated  drops.  Sea  air,  being  charged 
with  saline  matters,  is  very  destructive  to  galvanized 
surfaces,  forming  a  soluble  chloride  by  its  action.  As 
zinc  is  one  of  the  metals  most  readily  attacked  by 
acids,  ordinary  galvanized  iron  is  not  suitable  for  posi- 
tions where  it  is  to  be  much  exposed  to  an  atmosphere 
charged  with  acids  sent  into  the  air  by  some  manu- 
factories, or  to  the  sulphuric  acid  fumes  found  in  the 
products  of  combustion  of  rolling  mills,  iron,  glass,  and 
gas  works,  etc.,  and  yet  we  see  engineers  of  note  cover- 
ing-in  important  buildings  with  corrugated  and  other 
sheets  of  iron,  and  using  galvanized  iron  tie  rods, 
angles,  and  other  constructive  shapes  in  blind  confidence 
of  the  protective  power  of  the  zinc  coating;  also  in 
supreme  indifference  as  to  the  future  consequences  and 
catastrophes  that  arise  from  their  unexpected  failure. 
The  comparative  inertia  of  lead  to  the  chemical  action 
of  many  acids  has  led  to  the  contention  that  it  should 
form  as  good,  if  not  a  better,  protection  of  iron  than 
zinc,  but  in  practice  it  is  found  to  be  deficient  as  a 
protective  coating  against  corrosion.  A  piece  of  lead- 
coated  iron  placed  in  water  will  show  decided  evidences 
of  corrosion  in  twenty-four  hours.  This  is  to  be  at- 
tributed to  the  porous  nature  of  the  coating,  whether 
it  is  applied  by  the  hot  or  wet  (acid)  process.  The 
lead  does  not  bond  to  the  plate  as  well  as  either  of  the 
other  metals— zinc,  tin,  copper,  or  any  alloys  of  them. 


GALVANIZING-     ' 


The   following  table  gives  the  increase  in  weight  of 
different  articles  due  to  hot  galvanizing  : — 


Description  of  Article. 

Weight  of  Zinc  per  Square  Foot. 

Percentage 
of  Increase  of 
Weight. 

Thin  sheet-iron 
TVin.  plates 
4-in.  cut  nails  . 
|-in.  die  bolt  and  nut 

1-196  oz. 
1-76      „ 
2-19      „ 
approximately  1-206  oz. 

18-2 
2-0 
6-72 
1-00 

Tin  is  often  added  to  the  hot  bath  for  the  purpose  of 
obtaining  a  smoother  surface  and  larger  facets,  but  it 
is  found  to  shorten  the  life  of  the  protective  coating 
very  considerably. 

A  portion  of  a  zinc  coating  applied  by  the  hot  pro- 
cess was  found  to  be  very  brittle,  breaking  when  at- 
tempts were  made  to  bend  it;  the  average  thickness 
of  the  coating  was  '015  inch.  An  analysis  gave 
the  following  result :  tin,  2'20 ;  iron,  3'78  ;  arsenic,  a 
trace ;  zinc  (by  difference) ,  94*02.  A  small  quantity 
of  iron  is  dissolved  from  all  the  articles  placed  in  the 
molten  zinc  bath,  and  a  dross  is  formed  amounting  in 
many  cases  to  25  per  cent  of  the  whole  amount  of 
zinc  used.  The  zinc-iron  alloy  is  very  brittle,  and 
contains  by  analysis  6  per  cent  of  iron,  and  is  used  to 
cast  small  art  ornaments  from.  A  hot  galvanizing 
plant,  having  a  bath  capacity  of  10  feet  by  4  feet  by 
4£  feet  outside  dimensions,  and  about  1  inch  in  thick- 
ness, will  hold  28  tons  of  zinc.  With  equal  amounts 
of  zinc  per  unit  of  area,  the  zinc  coating  put  on  by  the 
cold  process  is  more  resistant  to  the  corroding  action 
of  a  saturated  solution  of  copper  sulphate  than  is  the 
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case  with  steel  coated  by  the  ordinary  hot  galvanizing 
process;  or,  to  put  it  in  another  form,  articles  coated 
by  the  cold  process  should  have  an  equally  long  life 
under  the  same  conditions  of  exposure  that  hot  gal- 
vanized articles  are  exposed  to,  and  with  less  zinc  than 
would  be  necessary  in  the  ordinary  hot  process.  The 
hardness  of  a  zinc  surface  is  a  matter  of  some  impor- 
tance. With  this  object  in  view  aluminium  has  been 
added  from  a  separate  crucible  to  the  molten  zinc  at 
the  moment  of  dipping  the  article  to  be  zinced,  so  as 
to  form  a  compound  surface  of  zinco-aluminium,  and 
to  reduce  the  ashes  formed  from  the  protective  cover- 
ings of  sal-ammoniac,  fat,  glycerine,  etc.  The  addition 
of  the  aluminium  also  reduces  the  thickness  of  the 
coating  applied.  Cold  and  hot  galvanized  plates  ap- 
pear to  stand  abrasion  equally  well.  Both  pickling 
and  hot  galvanizing  reduce  the  strength,  distort  and 
render  brittle  iron  and  steel  wires  of  small  sections. 


THE  END. 


INDEX. 


Amalgam  process  in  tinplating, 

59. 
Appliances  and  apparatus  used 

in  japanning  and  enamelling, 

29. 


£ 


Battery  process  in  tinplating,  59. 
Black  grounds,  11. 

—  japan  grounds  on  metal,  com- 

mon, 12. 

—  paints,  52. 

-  pigment,  46. 

—  stain  for  iron,  53. 

—  varnish  for  sewing  machines, 
56. 

Blue  japan  grounds,  9. 

—  pigment,  46. 

Brass,  polished,  colours  for,  49-57. 

Brick  ovens,  33. 

Bright  pale  yellow  grounds,  10. 

Bronzing  composition,  49. 

Brown  japan,  57. 

Bunsen  burner,  33. 


Carriage  varnish,  51. 
Colours  for  polished  brass,  49. 
Common  black  japan  grounds  on 

metal,  12, 

Composition  for  bronzing,  49. 
Cream  enamel,  8. 


Enamelling       and 
stoves,  29-46. 


japanning 


Enamelling  and  japanning 
stoves,  heated  by  direct  fire, 
34. 

heated  by  hot -water 

pipes,  36. 

—  or  japanning  metals,  20-28. 

—  old  work,  27. 


First  stage  in  the  japanning  of 
wood,  5. 

in  the  japanning  of  leather, 

without  a  priming,  5. 


Galvanized  iron,  painting  on,  49. 
Galvanizing,  61-66. 
Golden  varnish  for  rnetal,  51. 
Green  japan  grounds,  10. 

—  pigment,  46. 
Ground,  red  japan,  10. 

-  scarlet  japan,  9. 

—  tortoiseshell,  12. 
Grounds,  black,  11. 

-  black  japan,  12. 

—  blue  japan,  9. 

—  bright  pale  yellow,  10. 
—  green  japan,  10. 

—  japan,  6-19. 

—  orange-coloured,  11. 

—  purple,  11. 

—  white  japan,  7 


Heating  stoves  by  direct  fire,  34. 

by  hot-water  pipes,  36. 

Hern's  process  in  tinplating,  60. 
Immersion  process  in  tinplating, 
59. 
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Iron,  black  stain  for,  53. 
—  galvanized,  painting  on,  49. 
Ironwork,  varnishes  for,  55. 


Japan,  brown,  57. 
—  ground,  red,  10. 
. scarlet,  9. 

—  grounds,  6-19. 
black,  12. 

blue,  9. 

green,  10. 

white,  7. 

—  work,  painting,  13. 

varnishing,  17. 

Japanese  gold  size,  14. 
Japanese  lacquer,  47. 
Japanning  and  enamelling  stoves, 

34. 
heated  by  direct  fire, 

34. 

heated  by  hot-water 

pipes,  36. 

—  leather   without    a    priming, 

first  stage,  5. 

—  or  enamelling  metals,  20-28. 

—  \in,  25. 

—  wood,  first  stage,  5. 


Lacquer,  Japanese,  47. 

M 

Metal,  golden  varnish  for,  51. 

—  polishes,  51. 

Metals,  japanning  or  enamelling, 
20-28. 

Modern  japanning  and  enamel- 
ling stoves,  34. 

N 

Natural  Japanese  lacquer,  47. 

—  lacquer,  45. 


Oil  vehicle,  14. 

Old  work,  enamelling,  27. 

Orange-coloured  grounds,  11. 


Painting  japan  work,  13. 

—  on  galvanized  iron,  49. 
zinc,  49. 

Paints,  black,  52. 
Pigments  suitable  for  japanning 
with  natural  lacquer,  45. 

—  black,  46. 

—  blue,  46. 

—  green,  46. 

—  red,  46. 

—  white,  45. 

—  yellow,  46. 

Polished  brass,  colours  for,  49. 

Preparing  the  surface  to  be  ja- 
panned, 4. 

Priming  the  surface  to  be  ja- 
panned, 4. 

Processes  for  tin-plating,  58. 

Purple  grounds,  11. 


Bed  japan  ground,  10. 
—  pigments,  46. 

s 

Scarlet  japan  ground,  9. 
Sewing  machines,  black  varnish 

for,  56. 

Shellac  varnish,  6. 
!  Stoves,   modern   japanning   and 

enamelling,  34. 

Stove,   the  enamelling   and   ja- 
panning, 29-45. 
Surface  to  be  japanned,  priming 

or  preparing  the,  4. 


Tin,  japanning,  25. 
Tin-plating,  colours  for,  58. 
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Tin-plating,  amalgam  process,  59. 
-  battery  process,  59. 

—  Hern's  process,  60. 

—  immersion  process,  59. 

—  Weigler's  process,  60. 
Tortoiseshell  ground,  12. 


U 


Urushiol,  47. 


Varnish,  carriage,  51.' 

—  for  iron  and  steel,  57. 

—  for  metal,  golden,  51. 

—  shellac,  6. 

Varnishes  for  iron  work,  55. 
Varnishing  japan  work,  17. 


w 

Weigler's  process  of  tin-plating, 
60. 

White  japan  grounds,  7. 

—  pigments,  45. 

Wood,  first  stage  in  the  japan- 
ning of,  5. 


Yellow  grounds,  bright  pale,  10. 
—  pigments,  46. 


Zinc,  .painting  on,  49. 
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Brickmaking — Building — Cement  Work — Ceramic  Industries — China — Coal-dust  Firing 
— Colliery  Books— Concrete — Condensing  Apparatus — Dental  Metallurgy— Drainage — 
Drugs — Dyeing — Earthenware — Electrical  Books — Enamelling — Enamels — Engineer- 
ing Handbooks — Evaporating  Apparatus — Flint  Glass-making — Foods — Food  Preserv- 
ing— Fruit  Preserving — Gas  Engines — Gas  Firing  —  Gearing  —  Glassware  (Painting  , 
Riveting) — Hops — Iron  (Construction,  Science) — Japanning — Lead — Meat  Preserving 
— Mines  (Haulage,  Electrical  Equipment,  Ventilation,  Recovery  Work  from) — Plants 
(Diseases,  Fungicides,  Insecticides) — Plumbing  Books — Pottery  (Architectural.  Clays 
Decorating,  Manufacture,  Marks  on) — Reinforced  Concrete — Riveting  (China 
Earthenware,  Glassware) — Sanitary  Engineering — Steam  Turbines — Steel  (Hardening 
Tempering) — Sugar — Sweetmeats — Toothed  Gearing — Vegetable  Preserving  —  Wood 
Dyeing— X-Ray  Work. 


COPIES  OF  ANY  OF  THESE  LISTS  WILL  BE  SENT 
POST  FREE  ON  APPLICATION. 


(Paints,   Colours,   Pigments  and 
Printing  Inks.) 

THE  CHEMISTRY  OF  PIGMENTS.  By  ERNEST  J. 
PARRY,  B.Sc.  (Lond.),  F.I.C.;  F.C.S.,  and  J.  H.  COSTE,  F.I.C., 
F.C.S.  Demy  8vo.  Five  Illustrations.  285  pp.  Price  10s.  6d. 
net.  (Post  free,  10s.  lOd.  home  ;  11s.  3d.  abroad.) 

THE    MANUFACTURE    OF    PAINT.       A    Practical 

Handbook  for  Paint  Manufacturers,  Merchants  and  Painters. 
By  J.  CRUICKSHANK  SMITH,  B.Sc.  Demy  8vo. 

[New  Edition  in  Preparation. 

DICTIONARY  OF  CHEMICALS  AND  RAW 
PRODUCTS  USED  IN  THE  MANUFACTURE 
OF  PAINTS,  COLOURS,  VARNISHES  AND 
ALLIED  PREPARATIONS.  By  GEORGE  H.  HURST, 
F.C.S.  Demy  8vo.  380  pp.  Price  7s.  6d.  net.  (Post  free,  8s. 
home  ;  8s.  6d.  abroad.) 

THE  MANUFACTURE  OF  LAKE  PIGMENTS 
FROM  ARTIFICIAL  COLOURS.  By  FRANCIS  H. 
JENNISON,  F.I.C.,  F.C.S.  Sixteen  Coloured  Plates,  showing 
Specimens  of  Eighty-nine  Colours,  specially  prepared  from 
the  Recipes  given  in  the  Book.  136  pp.  Demy  8vo.  Price 
7s.  6d.  net.  (Post  free,  7s.  lOd.  home ;  8s.  abroad.) 

THE  MANUFACTURE  OF  MINERAL  AND  LAKE 
PIGMENTS.  Containing  Directions  for  the  Manu- 
facture of  all  Artificial,  Artists  and  Painters'  Colours,  Enamel, 
Soot  and  Metallic  Pigments.  A  text-book  for  Manufacturers, 
Merchants,  Artists  and  Painters.  By  Dr.  JOSEF  BERSCH. 
Translated  by  A.  C.  WRIGHT,  M.A.  (Oxon.),  B.Sc.  (Lond.).  Forty- 
three  Illustrations.  476  pp.  Demy  8vo.  Price  12s.  6d.  net. 
(Post  free,  13s.  home  ;  13s.  6d.  abroad.) 

RECIPES  FOR  THE  COLOUR,  PAINT,  VARNISH, 
OIL,  SOAP  AND  DRYSALTERY  TRADES. 

Compiled  by  AN  ANALYTICAL  CHEMIST.  330  pp.  Second  Revised 
and  Enlarged  Edition.  Demy  8vo.  Price  10s.  6d.  net.  (Post 
free,  lls.  home  ;  11s.  3d.  abroad.) 

OILMEN'S  SUNDRIES  AND  HOW  TO  MAKE  THEM. 

Being  a  Collection  of  Practical  Recipes  for  Boot  Polishes,  Blues, 
Metal  Polishes,  Disinfectants,  etc.,  compiled  from  "Oils,  Col- 
ours and  Drysalteries  ".  Crown  8vo.  130  pages.  Price  2s.  6d. 
net.  (Post  free.  2s.  9d.  home  ;  2s.  lOd.  abroad.) 

OIL  COLOURS  AND  PRINTERS'  INKS.  By  Louis 
EDGAR  ANDES.  Translated  from  the  German.  215  pp.  Crown 
8vo.  56  Illustrations.  Price  5s.  net.  (Post  free,  5s.  4d.  home  ; 
5s.  6d.  abroad.) 


MODERN  PRINTING  INKS.  A  Practical  Handbook 
for  Printing  Ink  Manufacturers  and  Printers.  By  ALFRED  SEY- 
MOUR. Demy  8vo.  Six  Illustrations.  90  pages.  Price  5s.  net. 
(Post  free,  5s.  4d.  home ;  5s.  6d.  abroad.) 

THREE  HUNDRED  SHADES  AND  HOW  TO  MIX 
THEM.  For  Architects,  Painters  and  Decorators.  By 
A.  DESAINT,  Artistic  Interior  Decorator  of  Paris.  The  book  con- 
tains 100  folio  Plates,  measuring  12  in.  by  7  in.,  each  Plate  con- 
taining specimens  of  three  artistic  shades.  These  shades  are  all 
numbered,  and  their  composition  and  particulars  for  mixing  are 
fully  given  at  the  beginning  of  the  book.  Each  Plate  is  inter- 
leaved with  grease-proof  paper,  and  the  volume  is  very  artistic- 
ally bound  in  art  and  linen  with  the  Shield  of  the  Painters'  Guild 
impressed  on  the  cover  in  gold  and  silver.  Price  21s.  net.  (Post 
free,  21s.  6d.  home ;  22s.  6d.  abroad.) 

HOUSE  DECORATING  AND  PAINTING.      By  W. 

NORMAN   BROWN.      Eighty-eight  Illustrations.     150  pp.     Crown 
8vo.     Price  3s.  6d.  net.     (Post  free,  3s.  9d.  home  and  abroad.) 

A  HISTORY  OF  DECORATIVE  ART.  By  W.  NORMAN 
BROWN.  Thirty-nine  Illustrations.  96  pp.  Crown  8vo.  Price 
Is.  net.  (Post  free,  Is.  3d.  home  and  abroad.) 

WORKSHOP  WRINKLES  for  Decorators,  Painters, 
Paperhangers,  and  Others.  By  W.  N.  BROWN.  Crown  8vo. 
128  pp.  Second  Edition.  Price  2s.  6d.  net.  (Post  free,  2s.  9d. 
home;  2s.  lOd.  abroad.) 

CASEIN.  By  ROBERT  SCHERER.  Translated  from  the 
German  by  CHAS.  SALTER.  Demy  8vo.  Illustrated.  Second 
Revised  English  Edition.  160  pp.  Price  7s.  6d.  net.  (Post  free, 
7s.  lOd.  home  ;  8s.  abroad.) 

SIMPLE  METHODS  FOR  TESTING  PAINTERS' 
MATERIALS.  By  A.  C.  WRIGHT,  M.A.  (Oxon.), 
B.Sc.  (Lond.).  Crown  8vo.  160  pp.  Price  5s.  net.  (Post  free, 
5s.  3d.  home ;  5s.  6d.  abroad.) 

IRON-CORROSION,  ANTI-FOULING  AND  ANTI- 
CORROSIVE  PAINTS.  Translated  from  the  German 
of  Louis  EDGAR  ANDES.  Sixty-two  Illustrations.  275  pp. 
Demy  8vo.  Price  10s.  6d.  net.  (Post  free,  10s.  lOd.  home; 
11s.  3d.  abroad.) 

THE  TESTING  AND  VALUATION  OF  RAW 
MATERIALS  USED  IN  PAINT  AND  COLOUR 
MANUFACTURE.  By  M.  W.  JONES,  F.C.S.  A 
Book  for  the  Laboratories  of  Colour  Works.  88  pp.  Crown  8vo. 
Price  5s.  net.  (Post  free,  5s.  3d.  home  and  abroad.) 

For  contents  of  these  books,  see  List  /. 


THE  MANUFACTURE  AND  COMPARATIVE 
MERITS  OF  WHITE  LEAD  AND  ZINC  WHITE 
PAINTS.  By  G.  PETIT,  Civil  Engineer,  etc.  Trans- 
lated  from  the  French.  Crown  8vo.  100  pp.  Price  4s.  net. 
(Post  free,  4s.  3d.  home  ;  4s.  4d.  abroad.) 

STUDENTS'  HANDBOOK  OF  PAINTS,  COLOURS, 
OILS  AND  VARNISHES.  By  JOHN  FURNELL. 
Crown  8vo.  12  Illustrations.  96  pp.  Price  2s.  6d.  net.  (Post 
free,  2s.  9d.  home  and  abroad.) 

PREPARATION  AND  USES  OF  WHITE  ZINC 
PAINTS.  Translated  from  the  French  of  P.  FLEURY. 
Crown  8vo.  280  pages.  Price  6s.  net.  (Post  free,  6s.  4d.  home  ; 
6s.  6d.  abroad.)  [just  published. 


(Varnishes  and  Drying  Oils.) 

THE     MANUFACTURE     OF     VARNISHES     AND 
KINDRED  INDUSTRIES.    By  J.  GEDDES  MC!NTOSH. 
Second,  greatly  enlarged,  English  Edition,  in  three  Volumes, 
based  on  and  including  the  work  of  Ach.  Livache. 

VOLUME  I.— OIL  CRUSHING,  REFINING  AND 
BOILING,  THE  MANUFACTURE  OF  LINO- 
LEUM, PRINTING  AND  LITHOGRAPHIC 
INKS,  AND  INDIA-RUBBER  SUBSTITUTES. 

Demy  8vo.      150  pp.      29  Illustrations.       Price   7s.   6d.    net. 
(Post  free,  7s.  lOd.  home  ;  8s.  abroad.) 

VOLUME  II.— VARNISH  MATERIALS  AND  OIL- 
VARNISH  MAKING.  Demy  8vo.  70  Illustrations. 
220  pp.  Price  10s.  6J.  net.  (Post  free,  10s.  lOd.  home  ; 
11s.  3d.  abroad.) 

VOLUME  III.— SPIRIT  VARNISHES  AND  SPIRIT 
VARNISH  MATERIALS.  Demy  8vo.  Illustrated. 
464  pp.  Price  12s.  6d.  net.  (Post  free,  13s.  home;  13s.  6d. 
abroad.) 

DRYING  OILS,  BOILED  OIL  AND  SOLID  AND 
LIQUID  DRIERS.  By  L.  E.  AND£S.  Expressly 
Written  for  this  Series  of  Special  Technical  Books,  and  the 
Publishers  hold  the  Copyright  for  English  and  Foreign  Editions. 
Forty-two  Illustrations.  342  pp.  Demy  8vo.  Price  12s.  6d. 
net.  (Post  free,  13s.  home  ;  13s.  3d.  abroad.) 

(Analysis  of  Resins,  see  page  9.) 
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(Oils,  Fats,   Waxes,  Greases,  Petroleum.) 

LUBRICATING     OILS,    FATS    AND     GREASES: 

Their  Origin,  Preparation,  Properties,  Uses  and  Analyses.  A 
Handbook  for  Oil  Manufacturers,  Refiners  and  Merchants,  and 
the  Oil  and  Fat  Industry  in  General.  By  GEORGE  H.  HURST, 
F.C.S.  Third  Revised  and  Enlarged  Edition.  Seventy-four 
Illustrations.  384  pp.  Demy  8vo.  Price  10s.  6d.  net.  (Post 
free,  11s.  home  ;  11s.  3d.  abroad.) 

TECHNOLOGY  OF  PETROLEUM  :  Oil  Fields  of  the 
World — Their  History,  Geography  and  Geology — Annual  Pro- 
duction and  Development — Oil-well  Drilling — Transport.  By 
HENRY  NEUBERGER  and  HENRY  NOALHAT.  Translated  from  the 
French  by  J.  G.  MclNTOSH.  550pp.  153  Illustrations.  26  Plates. 
Super  Royal  8vo.  Price  21s.  net.  (Post  free,  21s.  9d.  home; 
23s.  6d.  abroad.) 

MINERAL  WAXES:  Their  Preparation  and  Uses.  By 
RUDOLF  GREGORIUS.  Translated  from  the  German.  Crown  8vo. 
250  pp.  32  Illustrations.  Price  6s.  net.  (Post  free,  6s.  4d. 
home  ;  6s.  6d.  abroad.) 

THE  PRACTICAL  COMPOUNDING  OF  OILS, 
TALLOW  AND  GREASE  FOR  LUBRICA- 
TION, ETC.  By  An  EXPERT  OIL  REFINER.  Second 
Edition.  100  pp.  Demy  8vo.  Price  7s.  6d.  net.  (Post  free, 
7s.  lOd.  home  ;  bis.  abroad.) 

THE  MANUFACTURE  OF  LUBRICANTS,  SHOE 
POLISHES  AND  LEATHER  DRESSINGS.  By 

RICHARD  BRUNNER.  Translated  from  the  Sixth  German  Edition 
by  CHAS.  SALTER.  10  Illustrations.  Crown  8vo.  170pp.  Price 
7s.  6d.  net.  (Post  free,  7s.  lOd.  home  ;  8s.  abroad.) 

THE  OIL  MERCHANTS'  MANUAL  AND  OIL 
TRADE  READY  RECKONER.  Compiled  by 
FRANK  F.  SHERRIFF.  Second  Edition  Revised  and  Enlarged. 
Demy  8vo.  214  pp.  With  Two  Sheets  of  Tables.  Price  7s.  6d. 
net.  (Post  free,  7s.  lOd.  home  ;  8s.  3d.  abroad.) 

ANIMAL  FATS  AND  OILS:  Their  Practical  Pro- 
duction, Purification  and  Uses  for  a  great  Variety  of  Purposes. 
Their  Properties,  Falsification  and  Examination.  Translated 
from  the  German  of  Louis  EDGAR  ANDES.  Sixty-two  Illustrations. 
240  pp.  Second  Edition,  Revised  and  Enlarged.  Demy  8vo. 
Price  10s.  6d.  net.  (Post  free,  10s.  lOd.  home;  11s.  3d.  abroad.) 

For  contents  of  these  books,  see  List  I. 


VEGETABLE    FATS    AND    OILS:     Their    Practical 

Preparation,  Purification  and  Employment  for  Various  Purposes, 
their  Properties,  Adulteration  and  Examination.  Translated 
from  the  German  of  Louis  EDGAR  ANDES.  Ninety-four  Illus- 
trations. 340  pp.  Second  Edition.  Demy  8vo.  Price  10s.  6d. 
net.  (Post  free,  lls.  home  ;  11s.  6d.  abroad.) 

EDIBLE  FATS  AND  OILS  :  Their  Composition,  Manu- 
facture and  Analysis.  By  W.  H.  SIMMONS,  B.Sc.  (Lond.),  and 
C.  A.  MITCHELL,  B.A.  (Oxon.).  Demy  8vo.  150  pp.  Price 
7s.  6d.  net.  (Post  free,  7s.  9d.  home  ;  8s.  abroad.) 

(Essential  Oils  and  Perfumes.) 

THE  CHEMISTRY  OF  ESSENTIAL  OILS  AND 
ARTIFICIAL  PERFUMES.  By  ERNEST  J.  PARRY, 
B.Sc.  (Lond.),  F.I.C.,  F.C.S.  Second  Edition,  Revised  and 
Enlarged.  552pp.  20  Illustrations.  Demy  8vo.  Price  12s.  6d. 
net.  (Post  free,  13s.  home;  13s.  6d.  abroad.) 

(Soap  Manufacture.) 

SOAPS.  A  Practical  Manual  of  the  Manufacture  of 
Domestic,  Toilet  and  other  Soaps.  By  GEORGE  H.  HURST,  F.C.S. 
2nd  edition.  390  pp.  b6  Illustrations.  Demy  8vo.  Price  12s.  6d. 
net.  (Post  free,  13s.  home  ;  13s.  6d.  abroad.) 

TEXTILE  SOAPS  AND  OILS.  Handbook  on  the 
Preparation,  Properties  and  Analysis  of  the  Soaps  and  Oils  used 
in  Textile  Manufacturing,  Dyeing  and  Printing.  By  GEORGE 
H.  HURST,  F.C.S.  Crown  8vo.  195  pp.  Price  5s.  net.  (Post 
free,  5s.  4d.  home ;  5s.  6d.  abroad.) 

THE  HANDBOOK  OF  SOAP  MANUFACTURE 

By  WM.  H.  SIMMONS,  B.Sc.  (Lond.),  F.C.S.  and  H.  A.  APPLETON. 
Demy  8vo.  160  pp.  27  Illustrations.  Price  8s.  6d.  net.  (Post 
free,  8s.  lOd.  home  ;  9s.  abroad.) 

MANUAL  OF  TOILET  SOAPMAKING,  including 
Medicated  Soaps  Stain-removing  Soaps,  Metal  Polishing  Soaps, 
Soap  Powders  and  Detergents.  Translated  from  the  German 
of  Dr.  C.  Deite.  Demy  quarto.  150  pages.  79  Illustrations. 
Price  12s.  6d.  net.  (Post  tree,  13s.  home ;  13s.  6d.  abroad  ) 

(Cosmetical  Preparations.) 

COSMETICS :  MANUFACTURE,  EMPLOYMENT 
AND  TESTING  OF  ALL  COSMETIC 
MATERIALS  AND  COSMETIC  SPECIALITIES. 

Translated  from  the  German  of  Dr.  THEODOR  HOLLER.  Crown 
8vo.  2o2  pp.  Price  5s.  net.  (Post  free,  5s.  4d.  home;  5s.  6d.. 
abroad.) 


(Glue,  Bone  Products  and  Manures.) 

GLUE  AND  GLUE  TESTING.  By  SAMUEL  RIDEAL, 
D.Sc.  (Lond.),  F.I.C.  Fourteen  Engravings.  144  pp.  Demy 
Svo.  Price  10s.  6d.  net.  (Post  free,  10s.  lOd.  home  ;  1  Is.  abroad.) 

BONE    PRODUCTS    AND    MANURES :    An  Account 

of  the  most  recent  Improvements  in  the  Manuiacture  of  Fat, 
Glue,  Animal  Charcoal,  Size,  Gelatine  and  Manures.  By  THOMAS 
LAMBERT,  Technical  and  Consulting  Chemist.  Second  Revised 
Edition.  Demy  Svo.  172  pages.  17  Illustrations.  Price  7s.  6d. 
net.  (Post  free,  7s.  lOd.  home  ;  8s.  abroad.) 

(St e  also  Chemical  Manures,  p.  9.) 

(Chemicals,  Waste  Products,  etc.) 

REISSUE  OF  CHEMICAL  ESSAYS  OP  C.  W. 
SCHEELE.  First  Published  in  English  in  1786. 
Translated  from  the  Academy  of  Sciences  at  Stockholm,  with 
Additions.  300  pp.  Demy  Svo.  Price  5s.  net.  (Post  free,  5s.  6d. 
home  ;  5s.  9d.  abroad.) 

THE  MANUFACTURE  OF  ALUM  AND  THE  SUL- 
PHATES AND  OTHER  SALTS  OF  ALUMINA 
AND  IRON.  Their  Uses  and  Applications  as  Mordants 
in  Dyeing  and  Calico  Printing,  and  their  other  Applications  in 
the  Arts  Manufactures,  Sanitary  Engineering,  Agriculture  and 
Horticulture.  Translated  from  the  French  of  LUCIEN  GESCH- 
WIND.  195  Illustrations.  400  pp.  Royal  Svo.  Price  12s.  6d. 
net.  (Post  free,  13s.  home  ;  13s.  6d.  abroad.) 

AMMONIA  AND  ITS  COMPOUNDS :  Their  Manu- 
facture and  Uses.  By  CAMILLE  VINCENT,  Professor  at  the 
Central  School  of  Arts  and  Manufactures,  Paris.  Translated 
from  the  French  by  M.  J.  SALTER.  Royal  Svo.  114  pp.  Thirty- 
two  Illustrations.  Price  5s.  net.  (Post  free,  5s.  4d.  home ; 
5s.  6d.  abroad.) 

CHEMICAL  WORKS :  Their  Design,  Erection,  -  and 
Equipment.  By  S.  S.  DYSON  and  S.  S.  CLARKSON.  Royal  Svo. 
220  pp.  With  9  Folding  Plates  and  tO  Illustrations.  Price  21s. 
net.  (Post  free,  21s.  6d.  home;  22s.  abroad.) 

MANUAL  OF  CHEMICAL  ANALYSIS,  as  applied  to 
the  Assay  of  Fuels,  Ores,  Metals,  Alloys,  Salts  and  other  Mineral 
Products.  By  E.  PROST,  D.Sc.  Translated  by  J.  CRUICKSHANK 
SMITH,  B.Sc.  Royal  Svo.  300  pages.  44  Illustrations.  Price 
12s.  6d.  net.  (Post  free,  135.  home  ;  13s.  6d.  abroad.) 

TESTING  OF  CHEMICAL  REAGENTS  FOR 
PURITY.  Translated  from  the  German  of  Dr.  C 
KRAUCH.  Royal  Svo.  350  pages.  Price  12s.  6d.  net.  (Post  free 
13s.  home  ;  13s.  6d.  abroad.) 

For  contents  of  these  books,  see  List  I. 


SHALE  OILS  AND  TARS  and  their  Products.  By 
Dr.  W.  SCHEITHAUER.  Translated  from  the  German.  Demy  8vo. 
190  pages.  70  Illustrations  and  4  Diagrams.  Price  8s.  6d.  net. 
(Post  free,  8s.  lOd.  home;  9s.  abroad).  [Just  published. 

INDUSTRIAL  ALCOHOL.  A  Practical; Manual  on  the 
Production  and  Use  of  Alcohol  for  Industrial  Purposes  and  for 
Use  as  a  Heating  Agent,  as  an  Illuminant  and  as  a  Source  of 
Motive  Power.  By  J.  G.  MC!NTOSH,  Lecturer  on  Manufacture 
and  Applications  of  Industrial  Alcohol  at  The  Polytechnic, 
Regent  Street,  London.  Demy  8vo.  1907.  250  pp.  With  75 
Illustrations  and  25  Tables.  Price  7s.  6d.  net.  (Post  free,  7s.  9d. 
home ;  8s.  abroad.) 

THE  UTILISATION  OP  WASTE  PRODUCTS.      A 

Treatise  on  the  Rational  Utilisation,  Recovery  and  Treatment  of 
Waste  Products  of  all  kinds.  By  Dr.  THEODOR  ROLLER.  Trans- 
lated from  the  Second  Revised  German  Edition.  Twenty-two 
Illustrations.  Demy  Svo.  280pp.  Price  7s  6d.  net.  (Post  free, 
7s.  lOd.  home ;  8s.  3d.  abroad.) 

ANALYSIS  OF  RESINS  AND  BALSAMS.  Trans- 
lated  from  the  German  of  Dr.  KARL  DIETERICH.  Demy  Svo. 
340  pp.  Price  7s.  6d.  net.  (Post  free,  7s.  lOd.  home;  8s.  3d. 
abroad.) 

DISTILLATION  OF  RESINS,  RESINATE  LAKES 
AND  PIGMENTS,  CARBON  PIGMENTS  AND 
PIGMENTS  FOR  TYPEWRITING  MACHINES, 
MANIFOLDERS,  ETC.  By  VICTOR  SCHWEIZER. 
Demy  Svo.  185  pages.  68  Illustrations.  Price7s.6d.net.  (Post 
free,  8s.  home  ;  8s.  3d.  abroad.) 

DISINFECTION    AND    DISINFECTANTS.     By   Dr. 

M.CHRISTIAN.     Crown  Svo.  {In  the  press. 

(Agricultural  Chemistry  and  Manures.) 

MANUAL  OF  AGRICULTURAL  CHEMISTRY.    By 

HERBERT  INGLE,  F.I.C.,  Late  Lecturer  on  Agricultural  Chemistry, 
the  Leeds  University ;  Lecturer  in  the  Victoria  University. 
Third  and  Revised  Edition.  400  pp.  16  Illustrations.  Demy 
Svo.  Price  7s.  6d.  net.  (Post  free,  8s.  home;  8s.  6d.  abroad.) 

[Jtist  published. 

CHEMICAL  MANURES.  Translated  from  the  French 
of  J.  FRITSCH.  Demy  Svo.  Illustrated.  340  pp.  Price  10s.  6d. 
net.  (Post  free,  11s.  home  ;  11s.  6d.  abroad.) 

(See  also  Bone  Products  and  Manures,  p.  8.) 

(Writing  Inks  and  Sealing  Waxes.) 

INK  MANUFACTURE:  Including  Writing,  Copying, 
Lithographic,  Marking,  Stamping,  and  Laundry  Inks.  By 
SIGMUND  LEHNER.  Three  Illustrations.  Crown  Svo.  162  pp. 
Translated  from  the  German  of  the  Fifth  Edition.  Price  5s.  net, 
{Post  free,  5s.  3d.  home  ;  5s.  6d.  abroad.) 
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SEALING-WAXES,  WAFERS  AND  OTHER 
ADHESIVES  FOR  THE  HOUSEHOLD,  OFFICE, 
WORKSHOP  AND  FACTORY.  By  H.  C.  STANDAGE. 
Crown  8vo.  96  pp.  Price  5s.  net.  (Post  free,  5s.  3d.  home  ; 
5s.  4d.  abroad.) 

(Lead  Ores  and  Lead  Compounds.) 

LEAD  AND  ITS  COMPOUNDS.  By  THOS.  LAMBERT, 
Technical  and  Consulting  Chemist.  Demy  8vo.  226  pp.  Forty 
Illustrations.  Price  7s.  6d.  net.  (Post  free,  7s.  lOd.  home ; 
8s.  3d.  abroad.) 

NOTES  ON  LEAD  ORES :  Their  Distribution  and  Pro- 
perties. By  JAS.  FAIRIE,  F.G.S.  Crown  8vo.  64  pages.  Price 
Is.  net.  (Post  free,  Is.  3d.  home  ;  Is.  4d.  abroad.) 

(White  Lead  and  Zinc  White  Paints,  see  p.  5.) 

(Industrial  Hygiene.) 

THE  RISKS  AND  DANGERS  TO  HEALTH  OF 
VARIOUS  OCCUPATIONS  AND  THEIR  PRE- 
VENTION. By  LEONARD  A.  PARRY,  M.D.,  B.Sc. 

(Lond.)..  196  pp.  Demy  8vo.  Price  7s.  6d.  net.  (Post  free, 
7s.  lOd.  home  ;  8s.  abroad.) 

(Industrial  Uses  of  Air,  Steam  and 
Water.) 

DRYING  BY  MEANS  OF  AIR  AND  STEAM.  Ex- 
planations, Formulae,  and  Tables  for  Use  in  Practice.  Trans- 
lated from  the  German  of  E.  HAUSBRAND.  Two  folding  Diagrams 
and  Thirteen  Tables.  Crown  8vo.  72  pp.  Price  5s.  net.  (Post 
free,  5s.  3d.  home ;  5s.  6d.  abroad.) 
(See  also  "  Evaporating,  Condensing  and  Cooling  Apparatus,"  p.  19.) 

PURE    AIR,    OZONE    AND    WATER.      A    Practical 

Treatise  of  their  Utilisation  and  Value  in  Oil,  Grease,  Soap,  Paint, 
Glue  and  other  Industries.  By  W.  B.  COWELL.  Twelve  Illus- 
trations. Crown  8vo.  85  pp.  Price  5s.  net.  (Post  free,  5s.  3d. 
home;  5s.  6d.  abroad. ) 

THE  INDUSTRIAL  USES  OF  WATER.  COMPOSI- 
TION—EFFECTS—TROUBLES—REMEDIES— 
RESIDUARY  WATERS  — PURIFICATION— AN- 
ALYSIS. By  H.  DE  LA  Coux.  Royal  8vo.  Trans- 
lated from  the  French  and  Revised  by  ARTHUR  MORRIS.  364  pp. 
135  Illustrations.  Price  10s.  6d.  net.  (Post  free,  lis.  home; 
11s.  6d.  abroad.) 

(Set  Books  on  Smoke  Prevention,  Engineering  and  Metallurgy,  p.  19,  etc.) 

For  contents  of  these  books,  see  List  III, 
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(X  Rays.) 

PRACTICAL  X  RAY  WORK.     By  FRANK  T.  ADDYMAN, 

B.Sc.  (Lond.),  F.I.C.,  Member  of  the  Roentgen  Society  of  London ; 
Radiographer  to  St.  George's  Hospital;  Demonstrator  of  Physics 
and  Chemistry,  and  Teacher  of  Radiography  in  St.  George's 
Hospital  Medical  School.  Demy  8vo.  Twelve  Plates  from 
Photographs  of  X  Ray  Work.  Fifty-two  Illustrations.  200  pp. 
Price  10s.  6d.  net.  (Post  free,  10s.  lOd.  home;  11s.  3d.  abroad.) 

(India=Rubber  and  Qutta  Percha.) 

INDIA-RUBBER   AND    GUTTA   PERCHA.      Second 

English  Edition,  Revised  and  Enlarged.  Based  on  the  French 
work  of  T.  SEELIGMANN,  G.  LAMY  TORRILHON  and  H.  FALCONNET 
by  JOHN  GEDDES  MC!NTOSH.  Royal  8vo.  100  Illustrations.  400 
pages.  Price  12s.  6d.  net.  (Post  free,  13s.  home;  13s.  6d. 
abroad.) 

(Leather  Trades.) 

THE    LEATHER    WORKER'S    MANUAL.     Being   a 

Compendium  of  Practical  Recipes  and  Working  Formulae  for 
Curriers,  Bootmakers,  Leather  Dressers,  Blacking  Manufac- 
turers, Saddlers,  Fancy  Leather  Workers.  By  H.  C.  STANDAGE. 
Demy  8vo.  165  pp.  Price  7s.  6d.  net.  (Post  free,  7s.  lOd.  home ; 
8s.  abroad.) 

(See  also  Manufacture  of  Shoe  Polishes,  Leather  Dressings,  etc.,  p.  6.) 

(Pottery,  Bricks,  Tiles,  Glass,  etc.) 

MODERN  BRICKMAKING.  By  ALFRED  B.  SEARLE, 
Royal  8vo.  440  pages.  260  Illustrations.  Price  12s.  6d.  net. 
(Post  free,  13s.  home;  13s.  6d.  abroad.) 

THE  MANUAL  OF  PRACTICAL  POTTING.  Com- 
piled by  Experts,  and  Edited  by  CHAS.  F.  BINNS.  Third  Edition, 
Revised  and  Enlarged.  200  pp.  Demy  8vo.  Price  17s.  6d.  net. 
(Post  free,  17s.  lOd.  home ;  18s.  3d.  abroad.) 

POTTERY  DECORATING.  A  Description  of  all  the  Pro- 
cesses for  Decorating  Pottery  and  Porcelain.  By  R.  HAINBACH. 
Translated  from  the  German.  Crown  8vo.  250  pp.  Twenty- 
two  Illustrations.  Price  7s.  6d.  net.  (Post  free,  7s.  lOd.  home ; 
8s.  abroad.) 

A    TREATISE    ON    CERAMIC    INDUSTRIES.      A 

Complete  Manual  for  Pottery,  Tile,  and  Brick  Manufacturers.  By 
EMILE  BOURRY.  A  Revised  Translation  from  the  French,  with 
some  Critical  Notes  by  ALFRED  B.  SEARLE.  Demy  8vo.  308 
Illustrations.  460  pp.  Price  12s.  6d.  net.  (Post  free,  13s.  home; 
13s.  6d.  abroad.) 
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ARCHITECTURAL   POTTERY.     Bricks,  Tiles,  Pipes, 

Enamelled  Terra-cottas,  Ordinary  and  Incrusted  Quarries,  Stone- 
ware Mosaics,  Faiences  and  Architectural  Stoneware.  By  LEON 
LEFEVRE.  Translated  from  the  French  by  K.  H.  BIRD,  M.A., 
and  W.  MOORE  BINNS.  With  Five  Plates.  950  Illustrations  in 
the  Text,  and  numerous  estimates.  500  pp.  Royal  8vo.  Price 
15s.  net.  (Post  free,  15s.  6d.  home;  16s.  6d.  abroad.) 

CERAMIC  TECHNOLOGY:  Being  some  Aspects  of 
Technical  Science  as  Applied  to  Pottery  Manufacture.  Edited 
by  CHARLES  F.  BINNS.  100  pp.  Demy  8vo.  Price  12s.  6d.  net. 
(Post  free,  12s.  lOd.  home ;  13s.  abroad.) 

THE  ART  OP  RIVETING  GLASS,  CHINA  AND 
EARTHENWARE.  By  J.  HOWORTH.  Second 
Edition.  Paper  Cover.  Price  Is.  net.  (By  post,  home  or  abroad, 
Is.  Id.) 

NOTES    ON    POTTERY    CLAYS.      The    Distribution, 

Properties,  Uses  and  Analyses  of  Ball  Clays,  China  Clays  and 
China  Stone.  By  JAS.  FAIRIE,  F.G.S.  132  pp.  Crown  8vo. 
Price  3s.  6d.  net.  (Post  free,  3s.  9d.  home  ;  3s.  lOd.  abroad.) 

HOW  TO  ANALYSE  CLAY.  By  H.  M.  Ash.by.  Demy 
8vo.  72  Pages.  20  Illustrations.  Price  3s.  6d.  net.  (Post  free, 
3s.  9d.  home  ;  3s.  lOd.  abroad.) 

A  Reissue  of 

THE  HISTORY  OP  THE  STAFFORDSHIRE  POT- 
TERIES;  AND  THE  RISE  AND  PROGRESS 
OF  THE  MANUFACTURE  OF  POTTERY  AND 
PORCELAIN.  With  References  to  Genuine  Specimens, 
and  Notices  of  Eminent  Potters.  By  SIMEON  SHAW.  (Originally 
published  in  1829.)  265  pp.  Demy  8vo.  Price  5s.  net.  (Post 
free,  5s.  4d.  home ;  5s.  9d.  abroad.) 

A  Reissue  of 

THE  CHEMISTRY  OF  THE  SEVERAL  NATURAL 
AND  ARTIFICIAL  HETEROGENEOUS  COM- 
POUNDS USED  IN  MANUFACTURING  POR- 
CELAIN, GLASS  AND  POTTERY.  By  SIMEON 
SHAW.  (Originally  published  in  1837.)  750  pp.  Royal  8vo. 
Price  10s.  net.  (Post  free,  10s.  6d.  home ;  12s.  abroad.) 

BRITISH  POTTERY  MARKS.  By  G.  WOOLLISCROFT 
RHEAD.  Demy  8vo.  310  pp.  With  over  Twelve-hundred  Illus- 
trations of  Marks.  Price  7s.  6d.  net.  (Post  free,  8s.  home ; 
8s.  3d.  abroad.) 

For  contents  of  these  books,  see  List  III. 
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(Glassware,  Glass  Staining  and  Painting.) 

RECIPES    FOR    FLINT    GLASS    MAKING.     By   a 

British  Glass  Master  and  Mixer.  Sixty  Recipes.  Being  Leaves 
from  the  Mixing  Book  of  several  experts  in  the  Flint  Glass  Trade, 
containing  up-to-date  recipes  and  valuable  information  as  to 
Crystal,  Demi-crystal  and  Coloured  Glass  in  its  many  varieties. 
It  contains  the  recipes  for  cheap  metal  suited  to  pressing,  blow- 
ing, etc.,  as  well  as  the  most  costly  crystal  and  ruby.  Second 
Edition.  Crown  8vo.  Price  10s.  6d.  net.  (Post  free,  10s.  9d. 
home  ;  10s.  lOd.  abroad.) 

A  TREATISE  ON  THE  ART  OF  GLASS  PAINT- 
ING.  Prefaced  with  a  Review  of  Ancient  Glass.  By 
ERNEST  R.  SUPPLING.  With  One  Coloured  Plate  and  Thirty- 
seven  Illustrations.  Demy  Svo.  140  pp.  Price  7s.  6d.  net. 
(Post  free,  7s.  lOd.  home;  8s.  abroad.) 

(Paper  Making,  Paper  Dyeing,  and 
Testing.) 

THE  DYEING  OF  PAPER  PULP.  A  Practical 
Treatise  for  the  use  of  Papermakers,  Paperstainers,  Students 
and  others.  By  JULIUS  ERFURT,  Manager  of  a  Paper  Mill. 
Translated  into  English  and  Edited  with  Additions  by  JULIUS 
HUBNER,  F.C.S.,  Lecturer  on  Papermaking  at  the  Manchester 
Municipal  Technical  School.  With  illustrations  and  157  patterns 
of  paper  dyed  in  the  pulp.  Royal  8vo,  180  pp.  Price  15s.  nei. 
(Post  free,  15s.  6d.  home ;  16s.  6d.  abroad). 

THE  PAPER  MILL  CHEMIST.  By  HENRY  P.  STEVENS, 
M.A.,  Ph.D.,  F.I.C.  Royal  12mo.  60  illustrations.  300  pp. 
Price  7s.  6d.  net.  (Post  free,  7s.  9d.  home  ;  7s.  lOd.  abroad.) 

THE  TREATMENT  OF  PAPER  FOR  SPECIAL 
PURPOSES.  By  L.  E.  ANDES.  Translated  from  the 
German.  Crown  Svo.  48  Illustrations.  250  pp.  Price  6s.  net. 
(Post  free,  6s.  4d.  home ;  6s.  6d.  abroad.) 

(Enamelling  on  Metal.) 

ENAMELS  AND  ENAMELLING.  For  Enamel 
Makers,  Workers  in  Gold  and  Silver,  and  Manufacturers  of 
Objects  of  Art.  By  PAUL  RANDAU.  Second  and  Revised 
Edition.  Translated  from  the  German.  With  16  Illustrations. 
Demy  Svo.  200  pp.  Price  10s.  6d.  net.  (Post  free,  10s.  lOd. 
home;  11s.  abroad.)  \jfustpublished. 

THE    ART    OF   ENAMELLING   ON   METAL.      By 

W.  NORMAN  BROWN.  Twenty-eight  Illustrations.  Crown  Svo. 
60  pp.  Price  2s.  6d.  net.  (Post  free,  2s.  9d.  home  and  abroad.) 
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(Textile  and  Dyeing  Subjects.) 

THE  FINISHING  OF  TEXTILE  FABRICS  (Woollen, 
Worsted,  Union  and  other  Cloths).  By  ROBERTS  BEAUMONT, 
M.Sc.,  M.I. Mech.E.,  Professor  of  Textile  Industries,  the  Univer- 
sity of  Leeds ;  Author  of  "  Colour  in  Woven  Design  "  ;  "  Woollen 
and  Worsted  Cloth  Manufacture " ;  "  Woven  Fabrics  at  the 
World's  Fair  "  ;  Vice-President  of  the  Jury  of  Award  at  the  Paris 
Exhibition,  1900  ;  Inspector  of  Textile  Institutes  ;  Society  of 
Arts  Silver  Medallist ;  Honorary  Medallist  of  the  City  and  Guilds 
of  London  Institute.  With  150  Illustrations  of  Fibres,  Yarns 
and  Fabrics,  also  Sectional  and  other  Drawings  of  Finishing 
Machinery  Demy  8vo.  260  pp.  Price  10s.  6d.  net.  (Post  free, 
10s.  lOd.  home  ;  11s.  3d.  abroad.) 

FIBRES  USED  IN  TEXTILE  AND  ALLIED  IN- 
DUSTRIES. By  C.  AINSWORTH  MITCHELL,  B.A. 
(Oxon.),  F.I.C.,  and  R.  M.  PRIDEAUX,  F.I.C.  With  66  Illustra- 
tions specially  drawn  direct  from  the  Fibres.  Demy  8vo. 
200  pp.  Price  7s.  6d.  net.  (Post  free,  7s.  lOd.  home  ;  8s.  abroad.) 

DRESSINGS  AND  FINISHINGS  FOR  TEXTILE 
FABRICS  AND  THEIR  APPLICATION.  De- 
scription of  all  the  Materials  used  in  Dressing  Textiles  :  Their 
Special  Properties,  the  preparation  of  Dressings  and  their  em- 
ployment in  Finishing  Linen,  Cotton,  Woollen  and  Silk  Fabrics. 
Fireproof  and  Waterproof  Dressings,  together  with  the  principal 
machinery  employed.  Translated  from  the  Third  German 
Edition  of  FRIEDRICH  POLLEYN.  Demy  8vo.  280  pp.  Sixty 
Illustrations.  Price  7s.  6d.  net.  (Post  free,  7s.  lOd.  home  ; 
8s.  abroad.) 

THE  CHEMICAL  TECHNOLOGY  OF  TEXTILE 
FIBRES  :  Their  Origin,  Structure,  Preparation,  Wash- 
ing, Bleaching,  Dyeing,  Printing  and  Dressing.  By  Dr.  GEORG 
VON  GEORGIEVICS.  Translated  from  the  German  by  CHARLES 
SALTER.  320  pp.  Forty-seven  Illustrations.  Royal  8vo.  Price 
10s.  6d.  net.  (Post  free,  11s.  home  ;  11s.  3d.  abroad.) 

POWER-LOOM  WEAVING  AND  YARN  NUMBER- 
ING, According  to  Various  Systems,  with  Conversion 
Tables.  Translated  from  the  German  of  ANTHON  GRUNER.  With 
Twenty-six  Diagrams  in  Colours.  150  pp.  Crown  Svo.  Price 
7s.  6d.  net.  (Post  free,  7s.  9d.  home  ;  8s.  abroad.) 

TEXTILE  RAW  MATERIALS  AND  THEIR  CON- 
VERSION INTO  YARNS.  (The  Study  of  the  Raw 
Materials  and  the  Technology  of  the  Spinning  Process.)  By 
Junus  ZIPSER.  Translated  from  German  by  CHARLES  SALTER. 
302  Illustration?.  500  pp.  Demy  Svo.  Price  10s.  6d.  net. 
(Post  free,  11s.  home  ;  11s.  6d.  abroad.) 

For  contents  of  these  books,  see  List  II. 
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GRAMMAR  OF  TEXTILE  DESIGN.  By  H.  NISBET, 
Weaving  and  Designing  Master,  Bolton  Municipal  Technical 
School.  Demy  8vo.  280  pp.  490  Illustrations  and  Diagrams. 
Price  6s.  net.  (Post  free,  6s.  4d.  home ;  6s.  6d.  abroad.) 

ART  NEEDLEWORK  AND  DESIGN.  POINT 
LACE.  A  Manual  of  Applied  Art  for  Secondary  Schools 
and  Continuation  Classes.  By  M.  E.  WILKINSON.  Oblong 
quarto.  With  22  Plates.  Bound  in  Art  Linen.  Price  3s.  6d. 
net.  (Post  free,  3s.  lOd.  home  ;  4s.  abroad.) 

HOME  LACE-MAKING.  A  Handbook  for  Teachers  and 
Pupils.  By  M.  E.  W.  MILROY.  Crown  8vo.  64  pp.  With  3 
Plates  and  9  Diagrams.  Price  Is.  net.  (Post  free,  Is.  3d.  home  ; 
Is.  4d.  abroad.) 

THE   CHEMISTRY  OP  HAT   MANUFACTURING. 

Lectures  delivered  before  the  Hat  Manufacturers'  Association. 
By  WATSON  SMITH,  F.C.S.,  F.I.C.  Revised  and  Edited  by 
ALBERT  SHONK.  Crown  8vo.  132  pp.  16  Illustrations.  Price 
7s.  6d.  net.  (Post  free,  7s.  9d.  home  ;  7s.  lOd.  abroad.) 

THE  TECHNICAL  TESTING  OF  YARNS  AND 
TEXTILE  FABRICS.  With  Reference  to  Official 
Specifications.  Translated  from  the  German  of  Dr.  J.  HERZFELD. 
Second  Edition.  Sixty-nine  Illustrations.  200  pp.  Demy  8vo. 
Price  10s.  6d  net.  (Post  free,  10s.  lOd.  home;  11s.  abroad.) 

DECORATIVE  AND  FANCY  TEXTILE  FABRICS. 

By  R.  T.  LORD.  For  Manufacturers  and  Designers  of  Carpets, 
Damask,  Dress  and  all  Textile  Fabrics.  200  pp.  Demy  8vo. 
132  Designs  and  Illustrations.  Price  7s.  6d.  net.  (Post  free, 
7s.  lOd.  home;  8s.  abroad  ) 

THEORY  AND  PRACTICE  OF  DAMASK  WEAV- 
ING. By  H.  KINZER  and  K.  WALTER.  Royal  8vo. 
Eighteen  Folding  Plates.  Six  Illustrations.  Translated  from 
the  German.  110  pp.  Price  8s.  6d.  net.  (Post  free,  9s.  home  ; 
9s.  6d.  abroad.) 

FAULTS  IN  THE  MANUFACTURE  OF  WOOLLEN 
GOODS  AND  THEIR  PREVENTION.  By 

NICOLAS  REISER.  Translated  from  the  Second  German  Edition. 
Crown  8vo.  Sixty-three  Illustrations.  170  pp.  Price  5s.  net. 
(Post  free,  5s.  4d.  home  ;  5s.  6d.  abroad.) 

SPINNING     AND     WEAVING     CALCULATIONS, 

especially  relating  to  Woollens.  From  the  German  of  N. 
REISER.  Thirty-four  Illustrations.  Tables.  160  pp.  Dem. 
8vo.  1904.  PricelOs.6d.net.  (Post  free,  10s.  lOd.  home  ;  11s. 
abroad.) 
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ANALYSIS  OF  WOVEN  FABRICS.     By  A.  F.  BARKER 

and  E.  MIDGLEY.     Demy  8vo.     About  200  pages         [In  the  press. 

WATERPROOFING  OF  FABRICS.  By  Dr.  S.  MIER- 
ZINSKI.  Crown  8vo.  104  pp.  29  Illus.  Price  5s.  net.  (Post 
free,  5s.  3d.  home ;  5s.  4d.  abroad.) 

HOW   TO   MAKE   A   WOOLLEN   MILL  PAY.      By 

JOHN  MACKIE.  Crown  8vo.  76  pp.  Price  3s.  6d.  net.  (Post 
free,  3s.  9d.  home;  3s.  lOd.  abroad.) 

YARN  AND  WARP  SIZING  IN  ALL  ITS 
BRANCHES.  Translated  from  the  German  of  CARL 
KRETSCHMAR.  Royal  8vo.  123  Illustrations.  150  pp.  Price 
10s.  6d.  net.  (Post  free,  10s.  lOd.  home;  11s.  abroad.) 

(For  "  Textile  Soaps  and  Oils  "  see  p.  7.) 

(Dyeing,  Colour  Printing,  Matching 
and  Dye=stuffs.) 

THE    COLOUR   PRINTING   OF   CARPET  YARNS. 

Manual  for  Colour  Chemists  and  Textile  Printers.  By  DAVID 
PATERSON,  F.C.S.  Seventeen  Illustrations.  136  pp.  Demy 
8vo.  Price  7s.  6d.  net.  (Post  free,  7s.  lOd.  home  ;  8s.  abroad.) 

THE  SCIENCE  OF  COLOUR  MIXING.      A  Manual 

intended  for  the  use  of  Dyers,  Calico  Printers  and  Colour 
Chemists.  By  DAVID  PATERSON,  F.C.S.  Forty-one  Illustrations. 
Five  Coloured  Plates,  and  Four  Plates  showing:  Eleven  Dyed 
Specimens  Of  Fabrics.  132  pp.  Demy  8vo.  Price  7s.  6d.  net. 
(Post  free,  7s.  lOd.  home  ;  8s.  abroad.) 

DYERS'  MATERIALS  :  An  Introduction  to  the  Examina- 
tion, Evaluation  and  Application  of  the  most  important  Sub- 
stances used  in  Dyeing,  Printing,  Bleaching  and  Finishing.  By 
PAUL  HEERMAN,  Ph.D.  Translated  from  the  German  by  A.  C. 
WRIGHT,  M. A.  (Oxon).,  B.Sc.  (Lond.).  Twenty-four  Illustrations. 
Crown  8vo.  150  pp.  Price  5s.  net.  (Post  free,  5s.  4d.  home  ; 
5s.  6d.  abroad.) 

COLOUR   MATCHING  ON  TEXTILES.      A  Manual 

intended  for  the  use  of  Students  of  Colour  Chemistry,  Dyeing  and 
Textile  Printing.  By  DAVID  PATERSON,  F.C.S.  Coloured  Frontis- 
piece. Twenty-nine  Illustrations  and  Fourteen  Specimens  Of 
Dyed  Fabrics.  Demy  8vo.  132  pp.  Price  7s.  6d.  net.  (Post 
free,  7s.  lOd  home ;  8s.  abroad.) 

COLOUR  :  A  HANDBOOK  OF  THE  THEORY  OF 
COLOUR.  By  GEORGE  H.  HURST,  F.C.S.  With  Ten 
Coloured  Plates  and  Seventy-two  Illustrations.  160  pp  Demy 
8vo.  Price  7s.  (:d.  net.  (Post  free,  7s.  lOd.  home  ;  8s.  abroad.) 

For  contents  of  these  books,  see  List  II. 
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Reissue  of 

THE  ART  OF  DYEING  WOOL,  SILK  AND 
COTTON.  Translated  from  the  French  of  M.  HELLOT, 
M.  MACQUER  and  M.  LE  PILEUR  D'APLIGNY.  First  Published  in 
English  in  1789.  Six  Plates.  Demy  Svo.  446pp.  Price5s.net. 
(Post  free,  5s.  6d.  home;  6s.  abroad.) 

THE  CHEMISTRY  OP  DYE-STUFFS.     By  Dr.  GEORG 

VON  GEORGIEVICS.  Translated  from  the  Second  German  Edition. 
412  pp.  Demy  Svo.  Price  10s.  6d.  net.  (Post  free,  11s.  home; 
11s.  6d.  abroad.) 

THE  DYEING  OF  COTTON  FABRICS  :  A  Practical 
Handbook  for  the  Dyer  and  Student.  By  FRANKLIN  BEECH, 
Practical  Colourist  and  Chemist.  272  pp.  Forty-four  Illus- 
trations of  Bleaching  and  Dyeing  Machinery.  Demy  Svo.  Price 
7s.  6d.  net.  (Post  free,  7s.  lOd.  home;  8s.  abroad.) 

THE    DYEING     OF    WOOLLEN     FABRICS.       By 

FRANKLIN  BEECH,  Practical  Colourist  and  Chemist.  Thirty- 
three  Illustrations  Demy  Svo.  228  pp.  Price  7s.  6d.  net. 
(Post  free,  7s.  lOd.  home;  8s.  abroad.) 

(Silk  Manufacture.) 

SILK  THROWING  AND  WASTE  SILK  SPIN- 
NING. By  HOLLINS  RAYNER.  Demy  Svo.  170  pp. 
117  Illus.  Price  5s.  net.  (Post  free,  5s.  4d.  home ;  5s.  6d.  abroad.) 

(Bleaching  and  Bleaching  Agents.) 

A  PRACTICAL  TREATISE  ON  THE  BLEACHING 
OF  LINEN  AND  COTTON  YARN  AND  FABRICS. 

By  L.  TAILFER,  Chemical  and  Mechanical  Engineer.  Trans- 
lated from  the  French  by  JOHN  GEDDES  MC!NTOSH.  Demy  Svo. 
303  pp.  Twenty  Illus.  Price  12s.  6d.  net.  (Post  free,  13s. 
home;  13s.  6d.  abroad.) 

MODERN  BLEACHING  AGENTS  AND  DETER- 
GENTS. By  Professor  MAX  BOTTLER.  Translated 
from  the  German.  Crown  Svo.  16  Illustrations.  160  pages. 
Price  5s.  net.  (Post  free,  5s.  3d.  home ;  5s.  6d.  abroad.) 

(Cotton  Spinning,  Cotton  Waste  and 
Cotton   Combing.) 

COTTON  SPINNING  (First  Year).  By  THOMAS 
THORNLEY,  Spinning  Master,  Bolton  Technical  School.  160  pp. 
Eighty-four  Illustrations.  Crown  Svo.  Second  Impression. 
Price  3s.  net.  (Post  free,  3s.  4d.  home;  3s.  6d.  abroad.) 

COTTON  SPINNING  (Intermediate,  or  Second  Year). 
By  THOMAS  THORNLEY.  Second  Impression.  180  pp.  Seventy 
Illustrations.  Crown  Svo.  Price  5s.  net.  (Post  free,  5s.  4d. 
home  ;  5s.  6d.  abroad.) 
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COTTON  SPINNING  (Honours,  or  Third  Year).  By 
THOMAS  THORNLEY.  216  pp  Seventy-four  Illustrations. 
Crown  8vo.  Second  Edition.  Price  5s.  net.  (Post  free,  5s.  4d. 
home;  5s.  6d.  abroad.) 

COTTON  COMBING  MACHINES.    By  THOS.  THORN- 

LEY,  Spinning  Master,  Technical  School,  Bolton.  Demy  8vo. 
117  Illustrations.  300  pp.  Price  7s.  6d.  net.  (Post  free,  8s. 
home  ;  8s.  6d.  abroad.) 

COTTON  WASTE  :  Its  Production,  Characteristics 
Regulation,  Opening,  Carding,  Spinning  and  Weaving.  By  THOMAS 
THORNLEY.  DemySvo.  286  pages.  60  Illustrations.  Price  7s  6d. 
net.  (Post  free,  7s.  lOd.  home  ;  8s.  abroad.)  [Just  published. 

THE  RING  SPINNING  FRAME  :  GUIDE  FOR 
OVERLOOKERS  AND  STUDENTS.  By  N.  BOOTH. 
Crown  8vo.  76  pages.  Price  3s.  net.  (Post  free,  3s.  3d.  home; 
3s.  6d.  abroad.) 

(Flax,  Hemp  and  Jute  Spinning.) 

MODERN  FLAX,  HEMP  AND  JUTE  SPINNING 
AND  TWISTING.  A  Practical  Handbook  for  the  use 
of  Flax,  Hemp  and  Jute  Spinners,  Thread,  Twine  and  Rope 
Makers.  By  HERBERT  R.  CARTER,  Mill  Manager,  Textile  Expert 
and  Engineer,  Examiner  in  Flax  Spinning  to  the  City  and  Guilds 
of  London  Institute.  Demy  8vo.  1907.  With  92  Illustrations. 
200  pp.  Price  7s.  6d.  net.  (Post  free,  7s.  9d.  home ;  8s.  abroad.) 

(Collieries  and  Mines.) 

RECOVERY  WORK  AFTER  PIT  FIRES.    By  ROBERT 

LAMPRECHT,  Mining  Engineer  and  Manager.  Translated  from 
the  German.  Illustrated  by  Six  large  Plates,  containing  Seventy- 
six  Illustrations.  1X>  pp.  Demy  8vo.  Price  10s.  6d.  net.  (Post 
free.  10s.  lOd.  home;  11s.  abroad.) 

VENTILATION  IN  MINES.  By  ROBERT  WABNER, 
Mining  Engineer.  Translated  from  the  German.  Royal  8vo. 
Thirty  Plates  and  Twenty-two  Illustrations.  240  pp.  Price 
10s.  6d.  net.  (Post  free,  11s.  home;  11s.  3d.  abroad.) 

HAULAGE  AND  WINDING  APPLIANCES  USED 
IN  MINES.  By  CARL  VOLK.  Translated  from  the 
German.  Royal  8vo.  With  Six  Plates  and  148  Illustrations. 
150  pp.  Price  8s.  6d.  net.  (Post  free,  9s.  home  ;  9s.  3d.  abroad.) 

THE  ELECTRICAL  EQUIPMENT  OF  COLLIERIES. 

By  W.  GALLOWAY  DUNCAN,  Electrical  and  Mechanical  Engineer, 
Member  of  the  Institution  of  Mining  Engineers,  Head  of  the 
Government  School  of  Engineering,  Dacca,  India;  and  DAVID 
PENMAN,  Certificated  Colliery  Manager.  Lecturer  in  Mining  to 
Fife  County  Committee.  Demy  8vo.  310  pp.  155  Illustrations 
and  Diagrams.  Price  10s.  6d.  net.  (Post  free,  11s.  home  ;  11s.  3d. 
abroad.) 


For  contents  of  these  books,  see  Lists  II  and  III. 


(Dental  Metallurgy.) 

DENTAL  METALLURGY:  MANUAL  FOR  STU- 
DENTS AND  DENTISTS.  By  A.  B.  GRIFFITHS, 
Ph.D.  Demy  8vo.  Thirty-six  Illustrations.  200  pp.  Price 
7s.  6d.  net.  (Post  tree,  7s.  lOd.  home;  8s.  abroad.) 

(Engineering,  Smoke  Prevention  and 
Metallurgy.) 

THE  PREVENTION  OF  SMOKE.  Combined  with 
the  Economical  Combustion  of  Fuel.  By  W.  C.  POPPLEWELL, 
M.Sc.,  A.M.  Inst.,  C.E.,  Consulting  Engineer.  Forty-six  Illus- 
trations. 190  pp.  Demy  8vo.  Price  7s.  6d.  net.  (Post  free, 
7s.  lOd.  home ;  8s.  3d.  abroad.) 

GAS  AND  COAL  DUST  FIRING.  A  Critical  Review 
of  the  Various  Appliances  Patented  in  Germany  for  this  purpose 
since  1885.  By  ALBERT  PCxscH.  130  pp.  Demy  8vo.  Trans- 
lated from  the  German.  With  103  Illustrations.  Price  5s.  net. 
(Post  free,  5s.  4d.  home ;  5s.  6d.  abroad.) 

THE  HARDENING  AND  TEMPERING  OF  STEEL 
IN  THEORY  AND  PRACTICE.  By  FRIDOLIN 
REISER.  Translated  from  the  German  of  the  Third  Edition. 
Crown  8vo.  120  pp.  Price  5s.  net.  (Post  free,  5s.  3d.  home; 
5s.  4d.  abroad.) 

SIDEROLOGY:    THE    SCIENCE    OF    IRON     (The 

Constitution    of    Iron    Alloys    and    Slags).  Translated    from 

German  of  HANNS  FREIHERR  v.  JUPTNER.  350  pp.     Demy  8vo. 

Eleven  Plates  and  Ten  Illustrations.  Price  10s.  6d.  net.  (Post 
free,  Us.  home;  11s.  6d.  abroad.) 

EVAPORATING,  CONDENSING  AND  COOLING 
APPARATUS.  Explanations,  Formulae  and  Tables 
for  Use  in  Practice.  By  E.  HAUSBRAND,  Engineer.  Translated 
by  A.  C.  WRIGHT,  M.A.  (Oxon.),  B.Sc.,  (Lond.).  With  Twenty- 
one  Illustrations  and  Seventy-six  Tables.  400  pp  Demy  8vo. 
Price  10s.  6d.  net.  (Post  free,  lls.  home ;  11s.  6d.  abroad.) 

(The  "Broadway"  Series  of  Engineering 
Handbooks.) 

One  Uniform  Size :   Narrow  Crown  8vo.     (Pocket  Size.) 
VOLUME  I.— ELEMENTARY    PRINCIPLES    OF    RE- 
INFORCED CONCRETE  CONSTRUCTION.    By 

EWART  S.  ANDREWS,  B.Sc.  Eng.  (Lond.).  200  pages.  With  57 
Illustrations.  Numerous  Tables  and  Worked  Examples.  Price 
3s.  net.  (Post  free,  3s.  3d.  home ;  3s.  6d.  abroad.) 

VOLUME    II.— GAS     AND     OIL     ENGINES.      By    A. 

KIRSCHKE.  Translated  and  Revised  from  the  German,  and 
adapted  to  English  practice.  160  pages.  55  Illustrations. 
Price  3s.  net.  (Post  free,  3s.  3d.  home  ;  3s.  6d.  abroad.) 
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VOLUME  III.  —  IRON  AND  STEEL  CONSTRUC- 
TIONAL WORK.  By  K.  SCHINDLER.  Translated 
and  Revised  from  the  German,  and  adapted  to  English  practice. 
140  pages.  115  Illustrations.  Price  3s.  6d.  net.  (Post  iree, 
3s.  9d.  home  ;  4s.  abroad.) 

VOLUME  IV.— TOOTHED  GEARING.  By  G.  T.  WHITE, 
B.Sc.  (Lond.).  220  pages.  136  Illustrations.  Price  3s.  6d.  net. 
(Post  free,  3s.  9d.  home  ;  4s.  abroad.) 

VOLUME  V.— STEAM  TURBINES  :  Their  Theory  and 
Construction.  By  H.  WILDA.  Translated  and  Revised  from  the 
German,  and  adapted  to  English  practice.  200  pages.  104  Illus- 
trations. Price  3s.  6d.  net.  (Post  free,  3s.  9d.  home ;  4s.  abroad.) 

[Just  published. 

VOLUME  VI.  — CRANES  AND  HOISTS.  By  H. 
WILDA.  [In  the  press 

VOLUME  VII.  — FOUNDRY  MACHINERY.  By  E, 
TREIBER.  [In  the  press. 

VOLUME  VIII.— THE  CALCULUS  FOR  ENGINEERS. 
By  EWART  S.  ANDREWS,  B.Sc.  Eng.  (Lond.),  and  H.  BRYON 
HEYWOOD,  B.Sc.  (Lond.).  [In  preparation. 

VOLUME  IX.— ILLUMINATION  AND  LIGHTING. 
By  A.  BLOK,  B.Sc,  [In  preparation. 

VOLUME    X.  —  MOTOR      CAR      MECHANISM.       By 

W.  E.  DOMMETT.  [In  preparation. 

(Sanitary  Plumbing,  Electric  Wiring, 
Metal  Work,  etc.) 

EXTERNAL  PLUMBING  WORK.  A  Treatise  on 
Lead  Work  for  Roofs.  By  JOHN  W.  HART,  R.P.C.  180  Illustra- 
tions. 272  pp.  Demy  8\o.  Second  Edition  Revised.  Price 
7s.  6d.  net.  (Post  free.  7s.  lOd.  home;  8s.  abroad.) 

HINTS  TO  PLUMBERS  ON  JOINT  WIPING,  PIPE 
BENDING  AND  LEAD  BURNING.  Third  Edition, 
Revised  and  Corrected,  By  JOHN  W.  HART,  R.P.C.  184  Illus- 
trations. 313  pp.  Demy  8vo.  Price  7s.  6d.  net.  (Post  free, 
8s.  home ;  8s.  <-d.  abroad.) 

SANITARY  PLUMBING  AND  DRAINAGE.  By 
JOHN  W.  HART.  Demy  Svo.  With  208  Illustrations.  250  pp. 
19J4.  Price  7s.  6d.  net.  (Post  free,  7s.  lOd.  home;  8s.  abroad.) 

ELECTRIC  WIRING  AND  PITTING.  By  SYDNEY  F. 
WALKER,  R.N.,  M.I.E.E.,  M.I.Min.E.,  A.M.Inst.C.E.,  etc.,  etc. 
Crown  Svo.  150  pp.  With  Illustrations  and  Tables.  Price  5s. 
net.  (Post  free,  5s.  3d.  home  ;  5s.  6d.  abroad.) 

THE  PRINCIPLES  AND  PRACTICE  OF  DIPPING, 
BURNISHING,  LACQUERING  AND  BRONZ- 
ING BRASS  WARE.  By  W.  NORMAN  BROWN.  48 
pp.  Crown  Svo.  Price  3s.  net.  (Post  free,  3s.  3d.  home  and 
abroad.) 

For  contents  of  these  books,  see  List  III. 
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THE  DEVELOPMENT  OF  THE  INCANDESCENT 
ELECTRIC  LAMP.  By  G.  BASIL  BARHAM,  A.M.I. E.E. 
Demy  8vo.  200  pages.  2  Plates  25  Illustrations  and  10  Tables. 
Price  5s.  net.  (Post  free,  5s.  4d.  home  ;  5s.  6d.  abroad.) 

[Just  published. 

WIRING  CALCULATIONS  FOR  ELECTRIC 
LIGHT  AND  POWER  INSTALLATIONS.  A 

Practical  Handbook  containing  Wiring  Tables,  Rules,  and 
Formulae  for  the  Use  of  Architects,  Engineers,  Mining  Engineers, 
and  Electricians,  Wiring  Contractors  and  Wiremen,  etc.  By  G. 
W.  LUMMIS  PATERSON.  Crown  8vo.  96  pages.  35  Tables. 
Price  5s.  net.  (Post  free,  5s.  3d.  home  ;  5s.  6d.  abroad.) 

[Just  published. 

A  HANDBOOK  ON  JAPANNING.  For  Ironware, 
Tinware,  and  Wood,  etc.  By  WILLIAM  NORMAN  BROWN. 
Second  Edition.  70  pages.  13  Illustrations.  Crown  8vo.  Price 
3s.  6d.  net.  (Post  free,  3s.  9d.  home  ;  4s.  abroad.) 

[Just  published. 

THE  PRINCIPLES  OF  HOT  WATER  SUPPLY.     By 

JOHN  W.  HART,  R.P.C.  With  129  Illustrations.  177  pp.  Demy 
8vo.  Price  7s.  6d.  net.  (Post  free,  7s.  lOd.  home ;  8s.  abroad.) 

(Brewing  and  Botanical.) 

HOPS  IN  THEIR  BOTANICAL,  AGRICULTURAL 
AND  TECHNICAL  ASPECT,  AND  AS  AN 
ARTICLE  OF  COMMERCE.  By  EMMANUEL  GROSS, 
Professor  at  the  Higher  Agricultural  College,  Tetschen-Liebwerd. 
Translated  from  the  German.  Seventy-eiyht  Illustrations.  340 
pp.  Demy  8vo.  Price  10s.  6d.  net.  (Post  free,  11s.  home  ; 
11s.  6d.  abroad.) 

INSECTICIDES,  FUNGICIDES  AND  WEED- 
KILLERS. By  E.  BOURCART,  D.Sc.  Translated  from 
the  French.  Revised  and  Adapted  to  British  Standards  and 
Practice.  Demy  8vo.  450  pages,  83  Tables,  and  12  Illustrations. 
Price  12s.  6d.  net.  (Post  free,  13s.  home  ;  13s.  6d.  abroad.) 

(For  Agricultural  Chemistry,  see  p.  g  )  [Just  published. 

(Wood  Products,  Timber  and  Wood 
Waste.) 

WOOD  PRODUCTS  :  DISTILLATES  AND  EX- 
TRACTS. By  P.  DUMESNY,  Chemical  Engineer, 
Expert  before  the  Lyons  Commercial  Tribunal,  Member  of  the 
International  Association  of  Leather  Chemists;  and  J.  NOYER. 
Translated  from  the  French  by  DONALD  GRANT.  Royal  Svo. 
320pp.  103  Illustrations  and  Numerous  Tables.  Price  10s.  6d. 
net.  (Post  free,  11s.  home ;  11s.  6d.  abroad.) 

TIMBER  :  A  Comprehensive  Study  of  Wood  in  all  its 
Aspects  (Commercial  and  Botanical),  showing  the  different 
Applications  and  Uses  of  Timber  in  Various  Trades,  etc.  Trans- 
lated from  the  French  of  PAUL  CHARPENTIER.  Royal  Svo.  437 
pp.  178  Illustrations.  Price  12s.  6d.  net.  (Post  free,  13s. 
home;  14s.  abroad.) 
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THE  UTILISATION  OF  WOOD  WASTE.  Trans- 
lated from  the  German  of  ERNST  HUBBARD.  Crown  8vo.  192 
pp.  Fifty  Illustrations.  Price  5s.  net.  (Post  free,  5s.  4d  home  ; 
5s.  6d.  abroad.) 

(See  also  Utilisation  of  Waste  Products,  p.  9.) 

(Building  and  Architecture.) 

ORNAMENTAL  CEMENT  WORK.  By  OLIVER 
WHEATLEY.  Demy  8vo.  83  Illustrations.  128  pp.  Price  5s. 
net.  (Post  free,  5s.  4d.  home  ;  5s.  6d.  abroad.) 

THE  PREVENTION  OP  DAMPNESS  IN  BUILD- 
INGS ;  with  Remarks  on  the  Causes,  Nature  and 
Effects  of  Saline,  Efflorescences  and  Dry-rot,  for  Architects, 
Builders,  Overseers,  Plasterers,  Painters  and  House  Owners. 
By  ADOLF  WILHELM  KEIM.  Translated  from  the  German  of  the 
second  revised  Edition  by  M.  J.  SALTER,  F.I.C.,  F.C.S.  Eight 
Coloured  Plates  and  Thirteen  Illustrations.  Crown  8vo.  115 
pp.  Price  5s.  net.  (Post  free,  5s.  3d.  home  ;  5s.  4d.  abroad.) 

HANDBOOK  OF  TECHNICAL  TERMS  USED  IN 
ARCHITECTURE  AND  BUILDING,  AND  THEIR 
ALLIED  TRADES  AND  SUBJECTS.  By  AUGUS- 
TINE C.  PASSMORE.  Demy  8vo.  380  pp.  Price  7s.  6d.  net. 
(Post  free,  8s.  home  ;  8s.  6d.  abroad.) 

(Foods,  Drugs  and  Sweetmeats.) 

FOOD  AND  DRUGS.    By  E.  J.  PARRY,  B.Sc.,  F.I.C.,  F.C.S. 

Volume  I.  The  Analysis  of  Food  and  Drugs  (Chemical  and 
Microscopical).  Royal  8vo.  724  pp.  Price  21s.  net.  (Post 
free,  21s.  6d.  home  ;  22s.  6d.  British  Colonies;  23s.  3d.  other 
Foreign  Countries.) 

Volume  II.  The  Sale  of  Food  and  Drugs  Acts,  1875-1907. 
Royal  8vo.  184  pp.  Price  7s.  6d.  net.  (Post  free,  7s.  lOd. 
home ;  8s.  abroad.) 

THE  MANUFACTURE  OP  PRESERVED  FOODS 
AND  SWEETMEATS.  By  A.  HAUSNER.  With 
Twenty-eight  Illustrations.  Translated  from  the  German  of  the 
third  enlarged  Edition.  Second  English  Edition.  Crown  8vo.  225 
pp.  Price  7s.  6d.  net.  (Post  free,  7s.  9d.  home ;  7s.  lOd.  abroad.) 

RECIPES  FOR  THE  PRESERVING  OF  FRUIT, 
VEGETABLES  AND  MEAT.  By  E.  WAGNER. 

Translated  from  the  German.  Crown  8vo.  125  pp.  With  14 
Illustrations.  Price5s.net.  (Post  free,  5s.  3d.  home;  5s.  4d. 
abroad.) 

For  contents  of  these  books,  see  List  III. 
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(Dyeing  Fancy  Goods.) 

THE  ART  OF  DYEING  AND  STAINING  MARBLE, 
ARTIFICIAL  STONE,  BONE,  HORN,  IVORY 
AND  WOOD,  AND  OF  IMITATING  ALL  SORTS 
OF  WOOD.  A  Practical  Handbook  for  the  Use  of 

Joiners,  Turners,  Manufacturers  of  Fancy  Goods,  Stick  and 
Umbrella  Makers,  Comb  Makers,  etc.  Translated  from  the 
German  of  D.  H.  SOXHLET,  Technical  Chemist.  Crown  8vo. 
168pp.  Price5s.net.  (Post  free,  5s.  3d.  home ;  5s.  4d.  abroad.) 

(Celluloid.) 

CELLULOID  :  Its  Raw  Material,  Manufacture,  Properties 
and  Uses.  A  Handbook  for  Manufacturers  of  Celluloid  and 
Celluloid  Articles,  and  all  Industries  using  Celluloid  ;  also  for 
Dentists  and  Teeth  Specialists.  By  Dr.  Fr.  BOCKMANN,  Tech- 
nical Chemist.  Translated  from  the  Third  Revised  German 
Edition.  Crown  8vo.  120  pp.  With  49  Illustrations.  Price  5s. 
net.  (Post  free,  5s.  3d.  home  ;  5s.  4d.  abroad.) 

(Lithography,  Printing  and 
Engraving.) 

PRACTICAL  LITHOGRAPHY.  By  ALFRED  SEYMOUR. 
Demy  8vo.  With  Frontispiece  and  33  Illus.  120  pp.  Price  5s. 
net.  (Post  free,  5s.  4d.  home  ;  5s.  6d.  abroad.) 

PRINTERS'  AND  STATIONERS'  READY 
RECKONER  AND  COMPENDIUM.  Compiled  by 
VICTOR  GRAHAM.  Crown  8vo.  112pp.  1904.  Price3s.6d.net. 
(Post  free,  3s.  9d.  home  ;  3s.  lOd.  abroad.) 

ENGRAVING  FOR  ILLUSTRATION.  HISTORI- 
CAL AND  PRACTICAL  NOTES.  By  J.  KIRKBRIDE. 
72  pp.  Two  Plates  and  6  Illustrations.  Crown  8vo.  Price 
2s.  6d.  net.  (Post  free,  2s.  9d.  home  ;  2s.  lOd.  abroad  ) 

(For  Printing  Inks,  see  p.  4.) 

(Bookbinding.) 

PRACTICAL  BOOKBINDING.  By  PAUL  ADAM. 
Translated  from  the  German.  Crown  8vo.  180  pp.  127  Illus- 
trations. Price  5s.  net.  (Post  free,  5s.  4d.  home  ;  5s.  6d.  abroad. 

(Sugar  Refining.) 

THE  TECHNOLOGY  OF  SUGAR :  Practical  Treatise 
on  the  Modern  Methods  of  Manufacture  of  Sugar  from  the  Sugar 
Cane  and  Sugar  Beet.  By  JOHN  GEDDES  MC!NTOSH.  Second 
Revised  and  Enlarged  Edition.  Demy  8vo.  Fully  Illustrated. 
436  pp.  Seventy-six  Tables.  1906.  Price  10s.  6d.  net.  (Post 
free,  11s.  home  ;  11s.  6d.  abroad.) 

(See  "  Evaporating,  Condensing,  etc.,  Apparatus,"  j>.  19.) 
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